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1.0 QUALITY ASSURANCE PROGRAM PLAN IDENTIFICATION FORM

Document Title Quality Assurance Plan: ComnuChem® Laboratories

Document Control Rumber:

Organization Title:_CompuChem® Laboratories, Inc.
Address: P, 0. Box 12652

3308 Chapel Hil1/Nelson Highway

Research Triangle Park, NC 27709

Responsible Official: Mr. Ross Robeson Telephone: (918) 549-8263

T{tié;_giée?Presidehtriﬁ& General Manager of Laboratory Qperations

Quality Assurance Officer: Mr. Robert E. Meierer Telephome: (918) 545-8263

Address: CompuChem® Laboratories, Inc.

3308 Chapel Hil1/Nelson Highway

Research Triangle Park, NC 27709

Plan Coverage Environmental Laboratories Including:
Production Plianning and Control
biassware Preparation
Sampie Preparation Laboratory
High-Hazard Laborat. -y

Inorganics Laborato: v
GC?H% Laboratory
aboratory
“Pats Entry and Report Preparation
Dioxin Coordination and Reporting
EPA Technicai Review
EPA Customer Inguiry
Commercial Technical Review
“Commercial Lustomer lnguiry
“Buality Assurance
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Concurrences L e e

{1)- KHame: . Mr. Robert £. Mederer_
Title: Direg{br of Quality Assurance

Signature: M q ll‘(w _ Date: Feéﬂuf? 2{ l‘l'87

{2) Name: #r. Ross X. Robeson

Title: Vicérﬁréﬁ?déﬁ{;;galéene%a1“ﬁan§her - Labbratory Operations

Signatum:%“m- : — ' Date:#a—'?%/ﬂf




B

Section No. 2.0
Revision No. 2

Date: August 11, 188¢
Page 1 of 1

2.0 INTRODUCTION

CompuChem® 1s dedicated to providing the highest quality data'avaﬁlab1e.
In additien to a Quality Assurance Director, who is responsible for the overall
quality assurance program at CompuCheme®, the QA Department consists of
Quality Assurance Specialists and support staff. The QA program meets or
exceeds EPA recommended guidelines, with quaiity control samples accounting for
at least 20% of the total number of sampies analyzed. The Computerized Laboratory
Management System (CLMS) automatically schedules the introduction of QC samples
{spikes and duplicates), and internal performance statistics are determined
quarterly on each test parameter, using the total sample data base. These data
can be used to update control 1imits, or in the case of programs with defined
control 11m1;s, the data serves to demonstrate overall lab performance.

Data are reviewed at three levels, including & final review by the senior
technical staff, and 2 percentage data audit by the QA Department.

_ The 1ab must demonstrate that the analytical procedures and technigues are
in control. This 4s established by the use of specif<~d laboratory profi-
ciency or method validation studies. These studies are  fined in Appendix A.
Once the studies are complete and the data have been assessed, normal QC activi-
ties are performed. These activities include duplicates, matrix spikes, blank
spikes and the use of surrogates for a1l organic analyses, which evaluates total

system control on a per sample basis.

. AR300521
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3.0 QUALITY ASSURANCE POLICY STATEMENT

- Statement of Authority and Responsibility -

This document 45 the Quality Assurance Plan for the Environmental
Operations Division of CompuChem® Laboratories. The Plan describes the
activities of the Division necessary to meet or exceed the data quality
objectives of CompuChem's clients.

The Management of CompuChem® Laboratories is fully and firmly committed to
the quality assurance program described in this Plan. Each director,
manager, and supervisor as well as their staff members, as assigned in
accordance with this Plan, are obligated to comply with its stated require-
ments, responsibilities, and objectives.

The QA program will be maintained and expanded or modified as necessary,
to ensure a1l reportable data are of uncompromising quality.

The Director of Quality Assurance is responsible for the contents of the

Plan and is committed to assuring that the stated reguirements are met.

The Director of Quality Assurance has the additional responsibility and -
authority to terminate nonconforming work. ;

4 Che

t Meijerer
Director of Quality Assurance

%obes on i
Vice-President, and General Manager of Laboratory Operations
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4.0 QUALITY ASSURANCE MANAGEMENT
4.f lntrbﬁu:tion

The Computerized Laboratory Management System (CLMS) Chart shown on
the next page 11lustrates the interaction of quality control functions with
a1l lsboratory units. As shown, the Quality Assurance Department's staff
monitors and reviews a15 laboratory units and operates independentiy of

production areas.

AR300523
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Page 1 of 3

4.2 Assignment of Responsibilities

" The Quality Assurance Department operates independently of all data
generating areas. The QA Director reports directly to the President.

Roles and Responsibiiities:

The main cbjectives of the laboratories' QA program are to assure that our
laboratories generate high quality results, 4dentify and implement poldcies
to improve guality, and maintain the necessary records that document labora-
tory performance. The success or failure of the program depends on the peaple
carrying out the various steps of the program.

A Listing of QA personnel responsibilities and authorities follows.
Responsibility and Authority of the QA Director:

To be certain that the Jaboratories achieve QA objectives, the
Director of Quality Assurance monitors and directs the QA
programs goals, fn strict adherence to the procedures and
requirements stated in this Plan,

The QA Diretfor'is'1ndépéndent of and separate from 211 person-
nel directly invelved in the direction and operation of the
technical program.

Additionally, the QA Director's duties include:

Monitoring the QA program as documented in the QA Plan and
ensuring that the program is carried out.

Developing and-1mp1ement1ng new QA programec, including statisti-
cal procedures and technigues.

Conducting regular audits and inspectinns, reporting the results
:o management, and when needed, ensuring that corrective action
s taken, _ ,

Maintaining current copies of alil measurement procedures routi-
nely used in the laboratories, including subcontract labora-
tories. :

AR300525

Informing management of the status of the QA program.

Seeking out and evaluating new ideas and curre vE ) An
the field of QA and recommending means for the?&ﬂiﬁa34§§§%§§§
wherever advisable.

In conjunction with his dnteractions with the Marketina
Department, the QA Director advises Marketing on ap

procedrss concerning sample analyses. |
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~ The QA Director implements or modifies analysis codes and proce-
dures as needed.

“The QA Director has the final authority to stop or change any
incorrect or dmproper sampling or analytical procedure to assure
data/product quality.

Responsibilities and Authorities of the QA Staff:
Spot-checking work in progress for quality and completeness.
Providing deviation reports to laboratory managers and the QA
Director on out-of-control analyses and providing recommen-
dgations for corrective action.
Overseeing corrective action as required.
Assuming the responsibilities of QA Director, if necessary.

Ensuring that the laboratories meet a1l requirements as docu-
mented in this plan, as well as their specific SOP manuals.

Ensuring generatfon, analysis, and documentation of QC Data.

Establishing the control 1imits using QC data from routine
analyses.

: VWPfEV1ding information and documentation for audits or
inspections.

Functioning as a 13aison between the QA Director and person-
nel within the laboratories.

Comunicating to the QA Director any quality problem or
potential quality problem within the laboratories.

Writing QA notices for dnclusion in data packages.

AR300526

Conducting unannounced audits.

Reviewing and approving Performance Evaluation sample data
before release to the client.

Coordinating projects with other QA staff.

Introducing internal *"blind" check-sampies dinto t %
and reporting their performance to manzgement, 1n§§§§1§@15n@6

performance checks of subcontractors.
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mrEﬁSuring that 211 standards are approved and traceable to stan-
dards provided by the National Bureau of Standards (NBS) or EPA.

Responsibilities of Laboratory Personnel and Management:
Preventative maintenance, including routine and scheduled.
Compliance with methods as written,

Ensuring that the instruments meet calibration and tuning
requirements. :

Ensuring that instrument and calibration logs are maintained.
Responding to corrective action reguirements.

Performance of action steps based on QC acceptance critera.
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4.3 Communications

" The Quality Assurance Department communicates to other areas of the labora-
tories and to Management via severa) different kinds of reports. The Director
of Quality Assurance and the QA staff distribute memos to appropriate laboratory
management detailing the results of internal and external audits, blind QC samples,
and data audit reviews. These reports indicate that corrective action is needed,
or in many cases they are used to reaffirm that the laboratory areas are per-
forming in a satisfactory manner.

Every month the QA Department releases a report summarizing 4ts activities
during the previous month. Typically, the information in this report includes
the results of internal and external audits, condition code reports, the labs’
performance on internal blind QC samples, the labs' performance on external per-
formance evaluation (PE) samples, summaries of special studies conducted, and
summaries of any other activities conducted by the QA Department. This monthly

report is sent to upper-level management. and laboratory managers.

AR300528




pNg jeor

sqe jed|4h|euy
IsaMwey) juepisely

o116 %oy

se|us/Bu)joyon
|9 UeuuOd) AU] ¢ 20400 31

WI0IWe  *y SQWoY|
juomdojero JeN S
1@ JUSMUO A AU * A

Aug myon sewer
suoyye . mdg bupyse) Bnag
Jsue oy wbvuey |v.Ruen

44040 @ \W
- 1seles/burienmm 104 Trdna

S| SS0 U]
SiW ‘aLded)g

suo|jesedy Buyyse)
PRLUALOINAIET ¢ 0100 10

(6u4ov)

LB P Wy |

A21 payy b oo
SRINOEEY LRWNY

 oune nn

oli140d ®)ageq
JUGLS [SSY @A (10 LT ULNDY

SRR\ ] gy
eouaInssy Ay jenh

* 20420410

21310 BALN2GX] jOIYD

LR WETRE TN

BBHL ‘L1 WqOi20 ieed
¥ *ON uO|S{ASYy

£ ¥ CON UDI0eS

uojjesodia) gueyndeon

NI Asunag jney

040 ¥ @A




UG QN BABYS
squ ojueban ‘ ebouey

YR q.aj0y 00 .59
squ] sojueBaou) * wbouen

Apsoyu |4 uuy
HOL ADY
199 WyoR) jeujy/de.y

(4ueD)

* solivuoy boouibuz {v]-4snpu|

s Qg i
UD) JRfuewn 1su]
qu ! wlivuoy

wooig pReyo )y
jolpuop pue Bujuue g
‘uolonpodd *Ja0goed|q

8861 ‘LI Q00  e4eQ
P *ON UO{5|ABY
£°F "GN UOL4O8S

LB R |
(6up4oy) SVO) e IRdy
Bu 459 jelUBUUOI|AU]
40429210

|
b

sou| TS8] U040 IO gey)ndUo)

861 ‘LI QYO0




o
N
[een ]
L
o551y @jqae] o
) lusof juysoy XOppUW @ | |9US o=
CYC IV T euoog epuep LHIH 084 uoSHIR[" @ |uOteH vag o J&F
[ 4516840 SpRpURLS ¢S $s{uoeds v *J45 55| je)2eds ¥ $201RU [P J00D/SH M) WO Jossed0ag paow | © o
|

peeyel|ym qog
v sefeuny

U0 M W] 1M
«20ds UC| (R3] UNLO)

0. e og
QIUY MSSY
Ajrieny ‘aop0aug

esumnssy Ajloend
*JUY S0 04 I00eT gweyandua)
8861 ‘Ll #q0id0

8861 ‘L) Jeaoyd0  tepeq
F cON UO|S|AGY

£y U0|{D05




Section 4.4
Revision 2
Date: August 17, 18Bs
Page 1 of 1

4.4 Document Control
Document control procedures, as described in Section 1.4.1 of the Quality

Assurance Handbook for Air Pollution Measurement Systems, Volume 1

{EPA-600/9-76-005), are used in the production of the QA Plan and other docu-
ments vital to the operation of the laboratories. This document control system
includes distribution 1ists, & historical file of all updated standard opera-

ting procedures, and appropriate sign-offs for the ensurance of correct methods

and techniques.
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4.5 QA Program Assessment

The Director of QA and the staff of that departmert conduct periodic
assessments of the total QA program. Based on these assessments, a semi-
annual written status report of QA activities and progress is forwarded to
the President. These QA reports include such information as:

1. Status of or Changes to QA Program Plans

2. Status of QA Project Plans, if any

3. Measures of Data Quality

4. Significant QA Problems, Accomplishments, and Recommendations

5. Results of Performance Audits

6. Results of Systems Audits

7. Status of QA Requirements for Contracts and Grants

8. Summary of QA Training {internal and external QA/QC seminars)
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5.0 PERSONNEL RESPONSIBILITIES AND QUALIFICATIONS

5.1 Introduction

With over 240 employees, CompuChem® offers the scientific and technical
expertise needed to service the analytical and 1nforhationa1 needs of our custo-
mers. In addition to our skilled analytical laboratory personnel {(with exper-
tise in organic and inorganic analyses) CompuChem® utilizes a computer system
staff that plans, develops, and implements software systems for data management
and sample scheduling and control. To insure that the analytical needs of our
clients are met, customer service representatives are assigned to each account,
providing a 1iaison between the customer and the laboratory.

The following tables present the personnel of the Environmental labora-
tories by groups. Also, in Appendix B the resumes of 411 key personnel are
presented by 1aborgtory groups, and personnel requirements for EPA Contracts are

Tisted.

AR30053L
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.2 Iraining
There are two types of training at CompuChem®. For new employees training

consists of one-on-one training by the department manager, supervisor or one of our
experienced technologists. This training follows an organized format with
st#ted objectives and evaluations at various intervals.

The second form of training 4s for new procedures or new instrumentation as
they arrive in the 1abora£ory. The manufacturer usually provides training cour-
ses and certificates for those who successfully complete the program. These
certificates are maintained in the employee's records. Supervisors and senior
technologists who &re trained by the manufacturer are tHen responsibie for
instructing and training other emloyees (and records are maintained on their
training) | ‘

In addition to the initial training, éﬁployeeﬁ arepencouraged to par-
ticipate in continuing education. The continuing education may be of several
forms. Intradepartment short educatioﬁﬁ? or review sessfons are conducted by
the managers or director of the department. A variety of local seminars,
workshops, and lectures are made available to the employees. At.  -es report to
pther employees on the content of thése seminars in an in-house seminar. Other
in-house seminars 4nvolve topics such as troubleshooting or recent developments
that have appeared in the scientific literature.

ComputhemW‘provides empioyees with an Educational Aséistance Pfogram. This
program provides reimbursement for courses that enhance the employee's Job per-

AR300535

formance and opportunities for advancément.
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S ~ COMPUCHEM LABORATORIES, INC.
5.3 Environmental Operations Department Personnel
C. W. Bannerman Vice President Environmental Operations
P. H. Mashburn Administrative Secretary
R. L. Bloom Director of Production
Report Preparation/Report Deliverables
A. E. Evans 7" Report Preparation Manager
M. E. Mitchell Report Deliverahles Supervisor
Y. L. Dunn Deliverables Clerk
T. G. Hooper Data Entry/Report Integration Clerk
C. P. Johnson Quality Control/Report Integration Clerk
C. B. McGhee . - Quality Control/Report Integration Clerk
M. K. Murphy Senfor Data Entry Clerk
J. D. Perkins Deliverables Word Processor
D. R. Byrd Deliverables Word Processor
D. K. Ramsey Technical Review Coordinator
A. M, Danfel Report Preparation Supervisor
T. L. McQueen Report Integration Clerk
S. D. Pierce - Senfor Report Integration {lerk
A. B. Spruell” Senior Report Integration Clerk
D. L. Jeanette : ~. Quality Control/Report Integration Clerk
J. C. Garrett -o——- - - .- = Acting Report Prep. Sup. (2nd Shift)
C. M. Horton {2nd) ) Senior Data Entry Clerk
C. A. Keith (2nd} Deliverables Word Processor
M. D. Parks (2nd) Senior Report Integration Clerk
M. Gibson {2nd) Deliverables Clerk
Production Planning and Control |
/5cheduling and Sampie daver
A. M. Flaherty Manager Production Planning & Control
P. J. Mock Laboratory Production Coordinator
L. S. Dover , Laboratory Production Coordinator
L. B. Dickens {2nd) Sample Custodian
M. A. Gabriel Sample Custodian
L. F. Holloman gc:egu};ng and Contrel Clerk
R. 5. Dakley (2nd) cheduling and Control Cler CaG
J. Morrisey {3rd) Sample Custodian ﬁR300536




. A. Brady
E. R. Nowell (2nd)
J. P. McConney (2nd)
M. B. Odulana
P. HIN

L. H. Jakes
€. T. Evans
T. R. Hux (2nd)
C. E. Howington

LABORATORY OPERATIONS DEPARTMENT

C. A. Rezac
f Sample Preparation Laboratory
M. L. Stanley
N. Her
: M, K. Farmer
K. S, Hinshaw

; A. L. Mitchel
A. D. Rice
E. H. Thompson -
{ . MWebb

D. R. Stanley (2nd)
D. A. Caldwell {2nd)
C. Howell (2nd)
Y. Martin (2nd)
L. A. Pittman (2nd)
J. VYenable (2nd)

EC/MS Laboratory

S. G. Walburn

. K. Bell

S. Byrd

L.. Fowler

M. Jordan
Maingi

T. Mann

. B. Moore
. Williams
Igbal

r...mcanmmr"mm
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Technical Reviewer
Technical Reviewer
Technical Reviewer
Technical Reviewer
Technical Reviewr Traniee

Supervisor Sample Saver & Scheduling
Scheduiing Clerk

Scheduling Clerk

Scheduling Sample Custodian

Director Laboratory Operations

Supervisor Samp'le Preparation Laboratory
Senior Laboratory Assistant
Senior Laboratory Assistant

.Senior Laboratory Assistant

Senfor Laboratory Assistant
Laboratory Assistant

‘Glassware Preparer

Glassware Preparer

.Shpervisor Sample Preparation Laboratory
Senior Laboratory Assistant

Senior Laboratory Assistant
Senior Lidoratory Assistant
{aboratory Technician
Glassware Preparer

Assistant Manger GC/MS Lab - Semivolatile
GC/MS Operator
Senior Semi-Volatile Data Specialist

Senior Semi-Volatile Data Specialist

Senfor GC/MS Operator
G6C/MS Operator
Senfor GC/MS Operator

AR300537

. GC/MS Operator Trainee
“Laboratory Clerk
GC/MS Operator
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i GC/MS Laboratory (cont.)
A. T. Chan {2nd} Assistant Manager GC/MS Lab-Semi-Volatile
i L. H. Bryant (2nd) GC/MS Operator Trainee
P. B. Hopkins (2nd) GC/MS Operator Trainee
F. B. Littiejohn {2nd) 6C/MS Operator Trainee
3 B. D. Livingston (2nd) Senfor GC/MS Operator
S. Minor (2nd) GC/MS Operator
S. D. Wagner (2nd} Senior GC/MS Operator
; L. J. Wilkerson (2nd) , Laboratory Clerk
! D. M. Alexander (3rd) Supervisor GC/MS Lab-Semi-Volatile
S. R. Colemen (3rd} GC/MS Operator
V. D. Davis {3rd) 6C/MS Operator Trainee
M. Mattocks (3rd} GC/MS Operator Trainee
G. Mikhael (3rd) GC/MS Operator
M. A. Jackson (3rd} Laboratory Clerk
#. Ramchandani (3rd) GL/MS Operator Trainee

. Volatiles Laboratory

S. W. Bass . B . . Manager Volatiles Laboratory
B. M. Barefoot (3rd) = GC/MS Operator Trainee
C. D. Beck GC/MS Operator Trainee
K. E. Bonnell- (2nd) GC/MS QOperator
S. A. Hubbard (2nd) Senfor Volatile Data Specialist
G. R. Lambert Senior GC/MS Operator
S. P. McCoy " Laboratory Clerk
N. L. Moore (3rd) GC/MS Qperator Trainee
T. €. Spruel ' Senfor GC/MS Operator
R. J. Pollock Senior Systems Analyst
L. R. Fiynn Development Chemist

GC/DIOXIN PROGRAMS .

J. B. Henes : : Director GC/Dioxin Prdgrams
High-Hazard Laboratory
L. M. Sutton Manager Dioxin Programs

B. H. BeN? Dioxin Data Coordinator

M. F. Swift : e : - Dioxin Data Coordinator

’ 300538
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High-Hazard Laboratory (cont.)

J. Bumgarner (2nd)}

K. Branoff (2nd)}
L. Enscore {Znd)
Respass (2nd)

. A. Riggs {2nd)}

. Ritchie

S. Thomasson (2nd}

BC Projects

W. R. DesJardins
C. W. Abel (2nd)
€. M. Dulaney
K. Hinshaw (2nd)
¥. Barbour
N. R. Frank
D. P. McCormack
D. Studt (3rd)

?IEFZU

Inorganics Laboratory

B. J. Andershock ({3rd)
J. W. Asprey

M. R. Grey {2Znd)

S. Hashamu

L. F. Jones

D. C. Stogner

J. €. Tzavaras (2nd)
B. Newton

QUALITY ASSURANCE
R. E. Meierer

N. J. Boone

W. Morton

D. G. Twine

R. J. Whitehead
R. Y. Joshi (2nd)

LAB TNSTRUMENTATION DfPARTMENT

J. T. Chambers
P. T. Wiltliamson
J. Biggerstaff (2nd)
1. L. Gregory
D. L. Rich
T. Silver (3rd)
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Supervisor GC/Dioxin Sample Preparation
Laboratory Chromatographer Trainee
Laboratory Chromatographer

Laboratory Chromatographer

Senior Laboratory Assistant

Laboratory Assistant

Senior Laboratory Assistant

Manager GC Projects
Senior Chemist -
6L Technician

6L Technician

6C Data Clerk
Chemist

Senfor Chemist

GC Technician

Inorganice Technician
Senior Chemist
Technician

Inorganics Techrician

- Junior Chemist

Senior Technician

.Senior Chemist

Data Clerk

Director of Quality Assurance

Senfor QA Specialist
Communications Specialist
Quality Assurance Clerk
Senior QA Specialist

QA Specialist

Manager Lab Instrumentatfon

Staff Consultant AR300653%
Electronics Technician

Sentor Electronics Technician

Senfor Electronics Technici»-
Electronics Technician
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FACILITIES

R. A. Parker
B. €. Allison
H. Brown
£. F. Floyd
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Manager Facilities and Safety
Facilities Maintenance Technician
Maintenance Assistant

Warehouse Facilities Assistant
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6.0 Facilities, Equipment and Services

6.1 Introduction

This section describes the facilities at CompuChem®, the instrumentation and

peripheral equipment, and the services provided in maintaining the facility.

CompuChem® s Tocated in Research Triangle Park, NC, 15 miles west of Raleigh.
The total facility is comprised of both the Environmental and Forensic Drug
Testing Operations of CompuChem® Laboratories, Inc. The two operations have
separate laboratories that function independently, including separate computer
systems. Much of the office space is also separate, however, many
administrative functions overlap (1.e., Accounting, Quality Assurance, Human
Resources, Computer Operations) and share. common office_gpa;er _facijity space
" allocation is described in section 6.2, and includes the Environmental
Operations laboratory space, Environmental office space, and administrative
office space common to both operaticns, totaling approximately 64,000 square
feet. The two operations share two adjacent buildings which are connected by a
permanent, enclosed walkway. Electrical power is supplied by Duke Power
Company, with a service capacity of 2000 amperes at 480 velts. The
enviormmental controls for the heating, ventilating, and air conditioning
systems are Honeywell Electric and provide automatic starting and stopping as
well as tempefature control. A1l critical temperature areas such as
refrigerators, freeiers and computer rooms are monitored 24 hours/day by an
off-site monitoring firm. The temperature of the refrigerators and freezers is
maintained by a standby generator in the event of a power faﬂurgR %@USk ' :

electrical power to the computer room is regulated by a power cond%tioner.
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Building security is maintained at a1l times. The main entrance is-monitored by
a full-time, contracted security staff {24 hours/day, seven days/week).
Visitors must sign-in at the security guard's desk and be escorted through the
facility by members of the staff. The exterior doors as well as the doors of
various controiled access areas within the bui1d%ng are equipped with electronic
card readers, controlled by Rusco Electronic Card Entry Access System. A
burglar alarm system has been integrated with_the Rusco system to provide
protection when the facility is closed. Smoke detectors, as well as associated
pull stations and fire alarm horns, are provided throughout the building for
fire protection. Adequate fire extinguishers and emergency equipment are also
provided. The fire burglar alarms are also monitored by the off-site security
firm. When an alarm sounds, the off-site personnel alert the appropriate-
laboratory personnel, the Sheriff's office, or the Fire Department, as

necessary.

CompuChem® Laboratories contains sophisticated, state-of-the-art instrumentation
and data processing equipment capable of performing most organic and inorganic
analyses. Two Hewlett Packard-3000 Series 70 mainframe computers are dedicated _
to scheduling and tracking sample analyses through the laboratories and are
directly networked to GC/MS instrumentation. An HP-3000 Series 950 mainframe
provides system redundancy in the event of primary system failure, and handles
additional production coordination. One of two HP-3000 Series 39 microcomputers
is dedicated to systems research; the second handles all accounting functions.
The Computerized Laboratory Management System (CLMS) 1is accessed by laboratory,
marketing, systems, and accounting personnel via more than 90 CRT ﬁcRSBUSllZ

terminals.

- .
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The Manager of Facilities and Safety, Manager of Instrumentation, and Manager of
Computer Operations are primarily responsib1e for the evaluation, selection and
maintenance of all facilities, instrumentation, and computer equipment,
respectively. The Manager of Facilities and Safety 1s also responsible for
overseeing general housekeeping services and functions as the Laboratory Safety
Officer. In this capacity, the Safety Officer conducts periodic safety

inspections and manages the activities of the Safety Committee.

A11 analytical instruments are maintained by a staff of full-time service
technicians, operating during all three shifts, seven days/week {(also available
on-call on weekends). Instrument log books are maintained for each individual
jnstrument in each of the laboratories (GC/MS GC, Inorganics}, for recording
routine maintenance performed by the operator or laboratory staff.
Additionally, service records for each 1nstrument are kept in the Maintenance

Department to record all routine and non-routine maintenance performed by

service technicians.

fhe Pure Water Room houses a state-of-the-art water purificatﬁon system,
Municipal water is fed through tﬁo mixed-bed ton exéhange cylinders and a high
capacity activated carbon tank. The effluent is pre-polished by two mixed-bed
fon exchange columns, distilled in a Corning 12-1iter all-glass still, then
passes through a Megapure Polishing System. This final purification process
feeds water through twoc more mixed-bed ion exchange cartridges, and activated
carbon column and a clarifying filter. Water quality is monitored daily by an
in-T1ine specific conductivity meter, and by the various method blank andl, o

instrument blank QC checks performed on the water., A similar syglgg 1§ Used at
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an off-site warehouse facility to produce pure water used in the trip blanks
that accompany SampleSavers (sample coolers) 1n£o the field during sampling
Opérations. The Séﬁpi; Preparatioﬁ”Laboratory and QA SOPs dnclude additional

information regarding the operation of the stills.

Two other laboratories have systems in-place to perform additional processing of
the water from the Pure Water Room. Teflon transfer lines feed the water into
the Inorganics Sample Preparation Laboratory and Volatile GC/MS Laboratory
systems. ‘Inorganics Lab pure water passes through an additional Millipore Pure
Water System (with fon-exchange cartridges and a carbon filter), and water for
the Volatile Lab is sparged with nitrogen in an all-glass reservoir for 24 hours

prior to use. ST e e e

The laboratory also has a full canp1emeht of support equipment and
instrumentation, such as glove boxes and hoods, walk-in refrigerators, freezer

units, autoanalyzers, and sonicators.

The following sections describe the laboratory area by function and equipment.
The floor plan was designed to allow for the efficient and secure movement of

samples and data between work areas.

AR3005bY
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6.2 Laboratory Areas

Shipping and Receiving: This area is located adjacent to the labora-

tory section of the building. Samples arriving are fdentified and introduced
into the scheduling and control system. The sample receiving area for environ-
mental samples has about 2,450 square feet of floor space. The receiving area
has 102 square feet of bench space for receiving and opening samples, three data
entry stations, one laboratory sink and ample storage shelving. A 2,500 cubic

foot refrigerator (4°C + 2°C) is provided for storage of environmental samples.

Walk-in Refrigeration System: This area s accessed from the shipping

and receiving area as well as from the central laboratory corridor. This

unit has two independent refrigeration systems, is temperature controlled to
4°C + 2°C and is equipped with an activated carbon air filtering system, which
maintains an environment free of brgénﬁc véﬁb;Q:;”%He f;ﬁpérature-is recorded
daily. Both entrances are secured by 1oéks and the temperafure-actﬁvated alarm
system is tied into a r fvate security service. In the event of unauthorized
access or temperature f.octuations, appropriste parties are notifed by the pri-
vate security service.

Extractions and Preparations Laboratory: This arez 4s equipped with

hoods as well as extraction equipment sufficient to process many thousands of
samples per month. The environmental sample preparation lsboratory has 2,024
square feet of space, two 8' fume hoods, three IEC centrifuges, t'ﬁ Hagﬁr@;sus
ovens, two sinks, six water baths, and 220 square feet of bench space. The air

handling system for the sample preparation laboratory was custom des = "
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the extraction‘process. Conditioned 100% outdoor air 4s supplied 4nto the room
through linear diffusors and exhausted through exhaust ducts which extend from
wall to wall on the north and south ends of the laboratory. This method main-
tains air flow at the workstations at all times and virtually makes the room a
Targe walk-in fume hood. A complete air exchange occurs every two minutes.
Separate exhausts are provided for furnaces and hoods. Adequate cabinet space
is provided. Specially-designed water baths controlled and programmable to tem-
perature and duration are also used. The glassware preparation room has 750
square feet of floor space and is equipped with two glassware washers, 26 feet
of stainless steel counters with four built-in sinks, and one 72 cubic foot
annealing oven.

Solvent Storage Area: This area is accessible only through a secured

door adjacent to the extraction and preparation area. The room is designed with
reinforced concrete ua1Ts. an automatic halon fire-extinguishing system, alarm
systems and a roof that relieves pressuée in the event of an accident.

6L Laboratory: The laboratory's twenty-one gas chromafographs are equipped

with autosamplers or purge-and-tray Jdevices (Tekmar LSC-2) and are interfaced
with a Hewlett-Packard 1000 Jaboratory computer for data processing (a1l of
which are installed on & raised computer floor). A variety of getectors are
attached to the GCs, including Flame Ionization (FID), Flame Photometric, Electron
Capture, Thermionic Specific {also called NPD or AFID), Photofonization {PID},
AR3GOSuUO

and Electrocoulometric (also called a Hall Detector) detectors.

GC/MS Laboratory: The special festures included in this area are"_ S

numerous. A1l twenty-three GC/MS systems are raised on a2 computer floor.

This allows gas, water, cooling and exhaust systems required to
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instrument to Ee introduced to the room independently, beneath the flocr.
Equipment 15 arranged in efficient working c1usters. in this way, specific
1nstruments-;;; be utilized for specific types ofiaﬁéiyﬁés. For example, several
instruments are totally dedicated to volatile organic analyses. These instruments
are never subjected to semi-volatile work; therefore, cross-contamination of the
instruments 4s eliminated. Furthermore, each cluster of 4nstruments is staffed
by experts fam111ar.w1th the protdco1s assoc{ateﬁ wifﬁ eﬁch specific procedure.
This sta2ffing system allows intimate daily interaction between the operator,
his or her instruments and the methodologies required. A1l pther instruments
are dedicated in a similar fashion. Also located in 2 section of this area are
two Hewlett Packard 3000 Computers used for support of scheduling and control
activities and data networking. The combined GC/MS and Computer Room have a
total of 3,380 square feet. Each GC/MS and computer 1s provided with an indivi-
dual power supply from a.breaker ﬁane1 Tocated within the lab. The GC/MS
instruments are powered by three 1-phase, 75 KVA 480/220 volt isolation trans-
formers. The computers are powéred by one 3-phase 75KVA 480/208 volt isolation
transformer. Helium, the carrier gas used, is supplied from a manifold system ih
an adjacent room through a8 piping system under the raised floor. There are
three of these systems, each having a tatalytic scrubber to remove traces of
oxygen and water; prior to entering an instrument. ‘

| The 23 GC/MS instruments are configured w1£h both packed and capiTTary GC
columns, and have accessories for purge and trap, direcL 1n,jection, or : 005117

probe for introduction of samples. Both electron impact and chemicji U

tion scurces are available. Each GC/MS instrument is equipped with its own dedi-

cated microprocessor for data processing.
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Standards Laboratory: This area is separated completely from 511 other

laboratories and is equipped with its own GC instrument. Refrigeration, glove
box and hocd units are located in this area. The entrance to this area is
secured by two magnetic card locks and a cypher lock.

Inorganics Laboratory: This area is separated completely from 811 other

laboratories and has one Inductively Coupled Plasma (ICP) unit, one Tech-
nicon autoanalyzer, two Atomic Absbrption Spectrophotometer; (AAS) instruments,
and one UV/visible spectrophotometer. Several other analytical instruments
required to perform classical analyses are 21so located in this jaboratory.
Hood systems are also an 4ntegral part of this laboratory.

In the Inorganics Sample Preparation area, there are 12 distillation units
for cyanide and 6 units for phenol distillation. Mercury is detected by
flame1ess—co1d-vapér metﬁods established by the USEPA (Cold Yapor Technique).
For maximum data management, the Inorganics Laboratory uses a mini-computer
{Digital, PDP11/73) interfaced.to the ICP 4instrument {Jarrel Ash, Model 1100).

Extract Storage: Sample extracts are stored in so'ially-designed

refrigeration units located adjacent to the Extraction L;buratory. These
refrigeration units are sccessed on a limited basis by & sample custodian
only. Entrance §s on & "need only" basis and requires a key to gain entrance.
These refrigeration units are also connected to an alarm system. In the event
of temperature fluctuations outside acceptable levels (4°C & 2°C), appropriate
parties are notified by a private security service and the problem 15 co

B CERE

by laboratory staff.
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High Hazard Laboratory: A 1imited access laboratory has been designed for

sample preparation aspects associated with high-hazard samples. For example,
211 samples requiring analysis for 2,3,7,8-TCDD are prepared in this lab.
Direct sccess to the Jaboratory is by means of & cypher lock. The hoods employe
are equipped with a HEPA filtration unit. Laboratory personnel use more protec-
tive clothing than the other extraction laboratory personnel (4.e. full sack

suits, booties, face masks, etc).

E R o
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FACILITY SPACE ALLOCATION _

__ TOTAL LABORATORY BUILDING SQUARE FEET 24,005

1. Sample Receiving
2. Glassware Prep
3. Organic Extractions and
Inorganics Sample
Freparation
High Hazard Lab ] L

. GC/MS

. Computer Room

4
5
6
7. Standards Laboratory
8. Metals (Inorganics) Instrumentation Lab
8

. GC Lab

10. Solvent Storage
1. Utility

Walk-In Refrigeration System {2 units)

Rest Rooms, etc.)

4. Offi;e* L e me el

1,570
750
2,008

450
2,840
1,450

312

650

TOTAL PAMLICO BUILDING SQUARE FEET 55,487

1. Offjce™ . .

TOTAL COMPUCHEM LABDRATORIES, INC. FACILITIES
RESEARCH TRIANGLE PARK, NC

*

. .40,142

sq.
5q.
G-

$q.
sq.
sq.
5q.
Q.
59.
5q.
5.
sq.
5q

5q.

$q.

ft.

. ft.

ft.

‘k;‘:;iii}figi()

79,492 sq. ft.. - -

includes.both Environmental and Forensic Drug Testing Operations.




Item

GC
6C
6C
GC

GC

GC
GC
GC
GC
GC
GC
GC
GC
GC

GC

GC

GC

GC

GC

Mode1#

VARIAN 3700
VARIAN 3700
VARIAN 3700
VARIAR 3700

HP 5880

VARIAN 3400
VARIAN 3400
VARIAN 3400
VARIAN 3400
VARIAN 3400
VARIAN 3400
VARTAN 3400
VARIAN 3400
VARIAN 3400

VARIAN 3400
TEKMAR LSC-2
TEKMAR ALS
0.1. 442

VARIAN 3400
0.1. 4460 .
HNU  PI-52

VARIAN 3400
TEKMAR LSC-2
TEKMAR ALS
HNU PI-52

VARIAN 3400
TEKMAR LSC-2
TEKMAR ALS
0.1. 4420

VARIAN 3400
0.1. 4460
0.1.

0.1.

HNU pP1-52
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"GAS CHROMATOGRAPH LABORATORY EQUIPMENT

Serial#

58760308-13
71280469-13
32968966-11
74550509-13

- 2236A04163
- 2006

2310
2309
2312
3623
3052
2308

2307

23N

3053
144
1016

3054
171-6-9B
620045

2306

1821
1041

620100

2005
1556
902

3055

521-6051C

365-6-0020
05836

OVEN BLUE M SW-11TA-1 SW365

COMPUTER HP 100C

CChem#
000000

001177
001175

001178

001173

001174

001179
001357

001687

001356
001499
001362

001175

001241
001648

000953
001316

| ... 001649
6644-5-102

001358

001507
001508

001509

001353

CHARCOAL AIR FILTERING SYSTEM

A-D#

243
7&1

23
21

5
0
4
6
9
10
12
14

19

20

18

17

16

DATA PROCESSING |

Date: October 17, 1988
Page 1 of 3
Type Installed
DUAL ECD AUTOSAMPLER 1980
DUAL ECD AUTOSAMPLER 1980
FID' NPD 1980
FID 1982
FID 1982
FPD 1986
ECD NPD  AUTOSAMPLER 1986
ECD NPD  AUTOSAMPLER 1986
ECD FID  AUTOSAMPLER 1986
ECD FID  AUTOSAMPLER 1986
ECD AUTOSAMPLER 1986
ECD AUTOSAMPLER 1986
ECD AUTOSAMPLER 1986
ECD AUTOSAMPLER 1986
HALL DET 1985
‘PUREE AND TRAP
AUTOSAMPLER
- PID DET 1985
~ PURBE AND TRAP
PID 1985
PURGE AND TRAP
T AUTOSAMPLER
HALL 1985
PURGE AND TRAP
. AUTOSAMPLER
PID 1985
PURGE AND TRAP
_ LOCP SAMPLING MODULE
- -
OVEN ,
AR300551 .
ALS SYSTEM ‘
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GC/MS LABORATORY EQUIPMENT (ENVIRONMENTAL)

COWA #  _ Serial¥_ _ ___ Type Of Application Installed

oWA - 1020 12137-0980 CAPILLARY COLUMN 9/81
OWA - 1020 12391-3-0281 CAPILLARY COLUMN 9/81
OWA - 3020 12141-0980 VOA-LSC/PURGE AND TRAP 9/81
OwA - 1020 12138-0980 CAPILLARY COLUMN 9/81
OWA - 1020 - 12140-0980 CAPILLARY COLUMN 9/8]
QWA - 1020 - 11957-2-0180 CAPILLARY COLUMN 8/81
OWA - 1020 ~11957-3-0180 CAPILLARY COLUMN 9/81
Owa - 1020 11957-4-0180 CAPILLARY COLUMN 9/81
OwA - 1020 - : YOA-LSC/PURGE AND TRAP 9/81
OWA - 1020 11957-1279 VOA-LSC/PURGE AND TRAP 8/81
OWA - 1020 . - 12391-2-0280 VOA-LSC/PURGE AND TRAP 9/81
OWA - 1020 12391 0281 YOA-LSC/PURGE AND TRAP 9/81
OWA - 1020 - . .12135-0980 VOA-LSC/PURGE AND TRAP 9/87
OWA - 1020 12391-1-0380 VOA-LSC/PURGE AND TRAP 6/82
OWA - 1020 - 12391-4-0381 CAPILLARY COLUMN 9/81
OwWA - 1020 - 12391-5-0381 CAPILLARY COLUMN 6/83
OWA - 1020 . .12645-1-1181 VOA-LSC/PURGE AND TRAP 6/83
OWA - 1020 - .. -12645-4-1181 VOA-LSC/PURGE AND TRAP 6/83
OWA -~ 1020 12645-6-1281 CAPILLARY COLUMN 6/83
OWA - 1020 - 12645-3-1181 CAPILLARY COLUMN 6/83
OWA - 1020 ' 12645-2-1181 CAPILLARY COLUMN 6/83
OWA - 1020. . = .S12645-5-1281 VOA-LSC/PURGE AND TRAP 6/83
INCOS 50 13954-0387 - HP-GC WITH CAPILLARY COLUMN 1987




item .
AUTO ANALYZER 11
CIRCULATING BATH
ANALYTICAL BALANCE
IcP

MICROPROCESSOR
TIONALYZER PH METER

uv VISIBLE.

SPECTROPHOTOMETER

CYANIDE/PHENOLS
AUTOANALYZER

ATOMIC ABSORPTION
SPECTRGPHOTOMETER

ARTOMIC ABSORPTION
SPECTROPHOTOMETER

ATOMIC ABSORPTION
SPECTROPHOTOMETER

VAPOR GENERATION
ACCESSORY
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INORGANIC LABORATORY EQUIPMENT

~ Serial# Installed

" TECHNICON TRAACS 800 1987
PRECISION 1987
-~ METTLER MODEL HL 52  A76373 1980
JARRELL ASH MODEL 1100 27483 1986
ORION ORION 901 93353 1979
" VARIAN CARY 219 0438812 1981
TECHNICON AATT 660797940 1980
INSTRUMENTATION VIDEQ 22(857) 2027 1987
LABORATORY
INSTRUMENTATION VIDEQ 22(857) 2127 1986
LABORATORY o
INSTRUMENTATION VIDEQ 12(857) 2128 1986
" LABORATORY
AVA 440 1625 1986
HRGOBSSS
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6.4 Instrument Maintenance .. .

Analytica] instrunents are maintained by experts enployed by ConpuChen® on 2
full-time basis. Preventative maintenance as well as major instrument repairs
can be accomplished on-site. An extensive in-house stock of spare parts allows
for rapid repair. Compulhem® maintains service agreements with instrument
manufacturers to further assure the operational viability of all in-house

equipment. U -

The operational condition of instruments is one of the keys to successful

completion of analytical tasks. This reguirement is further magnified by the
necessity to complete large programmatic reguirements in a l1imited period of
time. CompuChem's commitment to instrument maintenance assures clients that

equipment will be available to generate the required data.

In discussing instrument meintenance services at CompuChem®, a distinction
between GC/MS instruments and other hardware is required. In the case of the
GC/MS dnstrumentation, CompuChem® staff have full maintenance and repair
responsibility. These staff have been trained by the instrument manufacturer
and are fully qualified to perform the required work. For other instruments, we
have service ceontracts for periodic maintenance visits by the vendor, although
maintenance personnel do assess whether repairs can be made in-house before

outside vendors are called.

A1l GC/MS instrument repair logs and instrument service records are maintained

in individual instrument files in the instrument repair shop.

AR300554
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Al1 services performed on the instruments are recorded and filed on an

instrument- spec1f1c basis to maintain an on- going historicaT record of the date

and type of work performed. Simi]ar records are ma1ntained for preventative
majntenance activities. Example 1, beginning on the next page of this section,

shows a typical maintenance record for the GC/MS instruments.

A procedure manual outlining the: proper use of each piece of equipment is
maintained. These manuals are located with the instrumentation and include

instructions for use, calibration, and maintenance of the instrument.

| L

AR300555
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EXAMPLE |
COMPUCHEM GC/MS SERVICE REPORT R-123 75 .
. -
_ _ L o
insTRuMENT 800 3| 2foate] o] 7] 2l 3| 8] of vimef 3| 1] 5] 2] orenaTOR:  susan Bass o - -
o
GC oven not heating e . _
L —
stanT oatel o] 7 P2 ]3| alojemoatefo 7§23 16 |6] rResponse vamel | | 5| S/€ iee Gragory
START VIME tlod 1l 5] eno Time 1o ls )7 |vora pownmike] | i) 2 | s08 cowererer ves| x| wo
| REV | REPAIR | FALLURY COMPONENT
ASSEMDLY MO, Lever| oo CO0E | DES | GHATOR PART NO, DESCRIPTION | QTY 00ST
o joja]|elo|v|efaj2lo]lt oja) | ofjsellojel | Jelallidl]llidddqd Fuse |t 1 35
| I O O O Y O O R et e Ll | |
W, 1 T O 0 O I I R et et tieineidd | |
!
| et g b e be e e | _
I O O O O O I O bbbt tiiedilitiiedd | |
i
i | Y I I A R L v ettt { |
‘ COMMENTS: Oven not heating, 24 volt relay not engaqing found fuse F4 blown In power supply, Replaced fuse F4,
checked +24 volts, checked operatlon ot GC, gave back to operator L,G,
|
L
OPERATOR ACCEPTANCE : oate) o) 7] 2] 3] 8] 6 Tie] 1} 1] o] o} revorzeazis




i EXAMPLE 1 (CONTINUED)

« INSTRUMENT NO. ~ LIST AS 05 FOR OWADS, 12 for OWAIZ2, ETC. THE 4021 GC/MS/DS (S
INSTRUMENT 00. ALL STANDALONE DATA SYSTEMS ARE INSTRUMEKT 9%.

INSTRUCTIOKS

DATE & TIME -  ENTER DATE AS MM/DD/YY; AUGUST 28, 198BS 1S 08/28/85. ENTER TIME BY
24-HOUR CLOCK. $:25AM IS5 0925 AND 5:25PM 15 2125. THE TIME AND DATE
SHOULD BE WHER A PROBLEM IS DISCOVERED AND REPORTED ¥YIA THIS FORM.

.~ OPERATOR = WHO YOU ARE.
PROBLEM CODE . -

& DESCRIPTION - USE THE 3 DIGIT PROBLEM CODE THAT MOST APPROPRIATELY DESCRIBES YOUR
PROBLEM. PLEASE DETAIL THE PROBLEM AS FULLY AS YDU CAN.

¢« USE BLACK INK ONLY & WRITE OR PRINT LEGIBLY.

PROBLEM CODES REPAIR ACTION EAILURE ANALYSIS
{CAUSE & EFFECT) CODES CODES
PoM. 000 PIRATE PARTS 100 UKKNOWN 200
{ NNOT MEET TUNE | 003 ADJUSTMENT - ELEC 102 MISCELLANEOUS 202
iD0S ERRORS - 002 ADJUSTMENT = MELH. 104 DFERATOR ERROR 2C4
LIST AND FULLY
[ SCRIBE WHAT REPLACED ASSY, 106 SOF TWARE 206
Tt DATA SYSTEM
WAS DOING HEADCRASH 208
_ NSITIVITY | 003 RETURNED TO YENDOR REPAIR | 10B MECH. DEFECT 210
:iJ}..ac RET: ~ RETURNED TO VENDOR OUT OF ADJUSTMENT 25*
TIMES 0c4 WARRANTY 110
f SPECTRA OR REQUESTED IN-HOUSE : INTERMITTART 29*
b M5 RESPONSE 05 YENDOR SERVICE 112
EXCESSIYE NOISE 254
SOF TWARE ‘WATTING FOR PARTS
NOMALIES 006 (NOTE P.0. #) 114 EXCESSIVE WEAR 212
6..5 CHROM. 007 CLEANED SEPARATOR . 116 SHORTED COMPONENT 214
D!ISC DRIVE 008 CLEANED MASS FILTER 18 OFEN COMPDNENT 216
§F INTER [+]u}~] CLEANED SOURCE 120 FAULTY CRIMP 218
PURGE & TRAP 010 REPLACE PART 122 POOR CCNTACT 220
v CUUM FAULT 011 REPAIR IN=HOUSE | 124 POOR SOLDER JOINT 222
AIR LEAKS 012 UNABLE TO REPRODUCE 126 DIRTY/DUSTY 224
* RMINAL 013 LEAKING 226
DATA SYSTEM 014 ) REE&ACE * WITH
{ NNOT BOOT 015 1 » ELECTRICAL
2 = MECHANICAL
U KRNOWN [+3 -] 3 = YACUUM
4 = SOFTWARE
- - REVOTIVEITETT

@ | - AR300557




PREVENT IYE MAINTENANCE = 3 MONTH INTERVAL

REPAIR = PREVENTIVE MAINTENANCE CHECKS AND SERVICES GUIDE®

_ SERVICE
INTERVAL
SERVICE
fTEMS TD 8E INSPECTED PROBASLE SYWPTOM INTERNAL PROCEDUSE
2lal e 'E
»| £tZ 1 >1 LINOTE: Appllesdle procedures
- E § asre prasnte? In 4he Finnign
- ? g ? Operwtor Manust(s), unless
i1 * otherwise specitled.
4
$Tgne 3 OC
1. Line fuses for
' +he OC Insctive GC, Bicwn fuse X! repisce fuse
z 2. Injector for packed
) columns X
3. Spittless tnjectton
for caplilary eolumns X
g 2. Injector septum In ebstruction, tesks cleen,
the GC X X| lnspezt or
5. Corrle gas com ioakage repiece &8
nections/couptiings X1 required
S. Corrler gas flltwr replace vhen mev gus
\ In the GC cyllnger Is Installed X
: Te Fliter, flow dirty fllter repisce fliter
corn-rof!r X clean
8. Caplilary column Inspect or
§ X| repisce 2
: 9. Packes column oxcessTve vsege, lesks needed
(giass typs’ at Injection snd Intere X
10. Packed cofumn fece port of the rone-
: {meta! typed heeting block X
11. Detector port 4o
QCIMS Interface X
12. GC cool down fan trspetct and’
X X o replace

*Thase matrtansnce procedures meet

checks and services.

.

or exces? Finnlgen's recomended preventive malntensnce
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REPAIR = PREVENTIVE MAINTENANCE CHECKS AND SERVICES GUIDE (Lont,)

fTEMS TO BE INSPECTED

PROBASLE SYWPTOM

Boae A

tass Spectrometer

Te Glass Jot saparutor

e

3.

4.
$.
6.

o

°

Gloss ot separutor
forrules

Mass snalyzer hesd
assombly (In the

wecyum mpnl fold)

*sppret well flunge assy
*CAL gus valve assy
Svont valve assy

®water flow sensor switch
Quadrupole mass snalyrer
Electron multip! ler

Alcate! vacuum pumps (23

7. Pteltfar trbo pump

10.

Saizer turbo pomp
VYacuur system fliterJorler
lon Source

®lon source 11 (oment essy
ool tector .
*ions
:upr'h.ro

ion volume

LS interisce Oven

1.
2.
3.

Coplilary interface tubling
Separstor divert fitting

Vacuum divert valve

Pows Module

t.
2.

WS powr supply
Turbe powr supply

Cord Cape Module

1 Alr fliter gt bottom of cage dirty fitter, obstrystion

2.

fan

Signal cable on
Digita! 10 PCR

obstruction or glass

breskage

gross leeks, presistent

pressure due 4o degesing
of frapped gases In the

vaCuUT gystem

leskepe, faulty CAL gos

pressure {(see Pirasn!

gauge)

faulty switch

dirty ol

oxcessive se, dirty ¢1iten

1ack of senslitivity,

SERYICE
INTERYVAL
SERYILE ’
> - ¥ INTERNAL PROCEDIRT
=) Z & »]1 2%
X% ‘E 1B 5
RN RIR K
ry e s
clean or
Xi{ reptace
X[ repltace
X§ Inspect
X Inspect
X inspect.
X Inspect
LY
x Inspect gno/
or replace
X
X purge weekly
ent replace
ol
X 8pizer Manupl
PRess2d . .
X! elesn b -
inspect
X
repinsce
X clesn, tnspect

faulty pesk shape,

no atotune Sorvice concurrently
with gvary fliament
assembly replacement
plugged X
X X
X X
X (31
X X
X
of sir tfiow
burned ot fan X X
X

o replace o
required

claan, fnspect
ans/or re
pince

sersure b
ver ify PCB

clesn and/or
. replace

A

ure it

R3005

o3




REPAIR « PREVENTIVE MAINTENANCE CHECKS AND SE“YIEtS GHDE (Cont.)

¥
@
|
|

SERYVICE
-INTERVAL
SERYICE
TTEMS TO BE INSPECTED PROBASLE SYMPTOM > ¥ INTERNAL PROCEDIRE
. =l Z1 E] »| &
=1 % -
JHHEHN 4
l é wnle 2
tove Computer : trspect andler
replace
1. Fon faulty for rotation
X
Per-kir=Eimar Digk Drive
1. Qurtput stigne! check and
X verify
2o ustable IC voltages
(eBy, 413V, =13V) X
closn and’
3. rmhas o replece
A clesn and
4. Posttionar carrlsge guide X Inspect
ralls clean and
Soindle chuck ang cone X Inspect PJEOEM Manys!
Inspect
‘g dewrlte wads X g repelr PYECEM Manyet
\
Yo rixed disk 4
l 8. Alr flldwr X PIEEM Manua!
*oretilter RS replace
“saln fiiter X replace
i 9. Blowsr ground brish X reploce
L. Bincle ground brush . X repisce
1'1. Blowr drive belt replece PIEEW Manue!
d s e—————
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7.0 DATA GENERATION '

7.1- Quality Assurance Project Plans

When QA Project Plans are réquired for a specific project, they contain the
following, as applicabie:

o Title Page, with provision for gpprova? signatures

o Table of Contents

© Project Description

o Project Drganizaﬁion and Responsibilities

¢ QA Objectives for Measurement Data, in terms of precision, accuracy,
completeness, comparability, and representativeness

¢ Sampling Procedures

. 0 Sample Custody
b o Calibration Procedures and References
i o Analytical Procedures
| o Data Analysis, Va11dai1on. and Réborting

Internal QC Checks

Perfornance and Systems Audits

Preventive Maintenance Procedures and Schedules

o o O o

Specific Procedures to be used to routinely assess data precisien,
completeness, accuracy, comparability, and representativeness of spe-
cific measurement parameters involved.

o Corrective Action '
0 QA Reports to Management
QA Project Plans provide for the review of all activities which could
. directly or indirectly influence data quality and the deteminatﬁog gfaﬁ%%i'sf)'i
operations which must be covered by SOPs. Activities to be reviewed may include:
o General Network Design

o Specific Sampling Site Selection
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i o Sampling and Analytical Methodology

o Probes, Collection Devices, Storage Containers, and Samp?e'hddﬁtﬁves or
Preservatives

0 Special Precautions, such as heat, light, reartivity, combustability,
and holding times.

¢ Federal Reference, Equivalent or Alternate Test Procedures
© Instrument Selection and Use

] Cc]ibrctidn and Standardization

© Preventive and Remedial Maintenance

¢ Replicate Sampling

© Blind and Spiked Samples

. o Collated Samplers

o QC Procedures, such as intralaboratory and intrafield activities and
interiaboratory and interfield activﬁties.

3 © Documentation
o Sample Custody
o Transportation
"o Safety
© Dz. Handling Procedures
o Service Contracts

o Measurement of Precision, Accuracy. Completeness, Represeutativeness,
and Comparability

¢ Document Control
QA project plans are prepared in document control format, with provision

for revision, as needed, and with a record of the official d‘!stributiﬁnR3Dstz
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The quality requirements of proposal requests from prospective customers
shall be identified upon the initial review and evaluation of the requests.
When the quality requirements have been identified, the designated QA staff
member shall ensure that they are adequater addressed 1n the Prcject Plan.

The fo?lowinguﬁfé Quality Assurance Program Dbjectives to be met as a pro-
Ject becomes operational:

1. Development of a QA Project Plan for the project, if required by
the customer, or advisable per management request.

2. Assignment of responsibilities for achieving the required
. quality of mater‘ia?s services, and quath assurance.
S e - -
3. Organizing and staffing appropriately to implement qua1ity
i assurance activities. - 7
f 4. Development of working plans and procedures to implement the

Quality Assurance Project Plan.
5. Implementation of the QA Plan.

6. Coordination of QA activities with the customer, subcontractors,
suppliers, etc.

AR306563
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7.2 Standard Operating Procedures

SOPs are developed and used to implement routine QC requirements for all

monitoring programs, repetitive tests and measurements, and for inspection angd

- maintenance of facilities, equipment, and services.

The Environmental Laboratories' procedures are documented by two separate
SOP manuals; the Sample Preparation Procedures (SPPs) and Instrument
Procedures (IPs) are contained in one volume. The non-analytical Standarding

Operating Procedures (S0Ps) are contained in a two volume set, the SOP Manuai:

Environmental.

The indices for both procedure manuals {SPPs/IPs and non-analytical SOPs)
are included in Appendix C. These indices should provide a good understanding
of how thorough the documentation of procedures is at CompuChem; the documen-
tatfon of procedures 1s considered to be very important to the ensurance of daia
quality. o 7

Standard Operating Procedures {SOPs) are distributed by area; each section
of the Environmental Laboratories receives its own set of SOPs. Complete copies
of the SOP Manual are maintained 4n the iibra;irind the QuaTity Assurance
of fice. - -

The organization of the SOP Manual reflects the progress of a sample

" through the laboratories. For instance, a sample first arrfves in the receiving

area (SOPs included in Production Planning and Control); 4t is prepared as
necessary for analysis {SOPs included in the Sample Preparation Laboratory); it
1s analyzed as necessary (included in separate sets of 'Iaborator;nﬁ)Ps@.Gthesh

data is then prepared, reviewed, and reported, as indicated.
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If a question arises concerning the pfaceduééifo1fowed for an activity in
ong of these areas, the SOPs for that particular area are consulted to resolve
the question. These SOPs are also a valuable source of materfial for training
purposes.

Cbmp1et1ng_the Initial Documentation Form: Each set of SOPs 1s accompanied by

an Initial Documentation Form. This form is located at the end of each separate
set of SOPs and serves as the procedures' sign-off documentation, indicating
that the procedures are consistent with current laboratory practices. After the
specific laboratory manager has determined that the procedure/s is accurate,
he/she signs the Initial Documentation Form for those procedures and returns 3
copy to Quality Assurance.

The Initial Documentation Form 4s also used to ensure that personnel
understand the tasks and responsibilities of their positions. A1l personnel
review the SOPs for their positions and, provided they understand what they are
responsible for, sign & copy of the Initial Documentation Form. The appropriate
manager documents this understanding, after ‘~nfirming that the employee does
understand, by co-sigﬁing the form. Copies . the completed form are forwarded
to Quality Assurance and are filed in the employee's folder in the Human

Resources Department,.

'Revising and Creating Standard Operating Procedures: Standard Operating

Procedures are updated as taboratory procedures change, and it is often 565
necessary to create new SOPs, as new procedures are developed to mee& Fif%gig'ér-

mation needs of CompuChem's clients. ~The current procedures for revising and

creating SOPs (Quality Assurance SOPs 3.2 and 3.3) can be found in the hark nf

each section of SOPs.
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EevéTdﬁiﬁg.-writing,

Quality Assurance supports all sections in the
editing, revising, and maintaining of current, accurate operating procedures.
A1 procedures remain the property of CompuChem® Laboratories.

A1l procedures that go outside the laboratories are CONFIDENTIAL.

AR300566
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7.3 Additional Laboratory Polices to Achieve QA Objectives

Sample Preparation: The quality of work 4n the sample preparation area is crucial

to the overall quality of the CompuChem® service. Before beginning the preparation

of samples, a technician must demonstrate his or her proficiency with the procedure.

~ This can be done by analyzing or preparing samples to produce results which can be

compared and evaluated against established criteria. The management of the
Sampie Preparation Laboratory maintains records of such proficiency tests, and
those qualified to perform certain procedures are specified in the Initiad
Documentation Forms of the area's SOP manual, which also become 2 part of the
¥ndivduals personnel file. Blind samples are submitted for continuing eva-
Tuations of the analyst's performance. The goals that can be measured are to
produce or demonstrate acceptable recoveries of spiked compounds from samples,
show no sample coniaminatian during processing, provide proper documentation
with an analysis, demonstrate precise and reproducible work, and show the exer-
cise of correct technical judgement and abilities. o

A minfmum of 3 surrogate standards are added to each organir w72
requiring GC/MS analysis for volatiles, acids, and base neutrals.
For pesticide and hérbicide analysis, one surrogate is sdded for each. These
sdrrogéte standards are quantitatively analyzed in the GC/MS or GC phase.
Historical records are maintained on the percent recovery of surrogate standards
for each sanmple and each analyst. These data form the statistical basis upon
which preparation technigue is monitored. Surrogate recoveries must = 2~7=n-

AR300567
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the. sample matrix may produce interferences which adversely affect recoveries.

These interferences must be confirmed by a repreparation and reanalysis of the

sampie; affected data are qualified by a Quality Assurance Notice.

With each new lot of reagents, a reagent blank is prepared and analyzed to

assure that reagents do not introduce contaminants or interferences. A method

blank is prepared at a freguency of at least one for every twenty samples pro-

3 cessed for each analysis requested. The purpose of the method blank is to

ensure that contaminants are not introduced by the glassware, reagents, person-

nel, or sample preparation environment.

, Standards: - Calibration standards are traceable to the National Bureau of Stan-

dards (NBS) or EPA whenever such standards are avéi1ab1e. Commercial sources of

standards and reagents are checked for purity, and approved, prior to their use

in analysis. S o

A1l standards prepared for use throughout the laboratory are assignred a

code number. The standard code number 4is entered in a bound standard notebook

technician, name of each compound and amount used, final volume, and solvent used.

A1l standard containers are labelled with the standard's identification, lot

g with 211 information regarding the preparation of that standard, t.e., date,
g number, code, manufacturer, and date. '

The instrument response cbtained for each compound in a newly prepared

standard is compared to the response obtained from the previous standard. The

two standards must agree within 15% {for 211 but a few compounds recqgnized as
g

) AR500568
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being chromatographably atypical) or the new standard may not be uséd until the
discrepancy has been resolved. The working lifetime of standard preparations
are dependent upon the compound types comprising the standards. Shelf-life of
standards s determined during storage stability studies carried out by the
Standards Laboratory. o h | _-

GCMS: The Gas Chromatograph/Mass Spectrometer analysis is extremely
important to the overall accuracy and precision of the CompuChem® service. To
assure that thé results from this phase are of the highest quality, a rigorous
program of calibration and quality assurance has been established.

Instruments are calibrated before being put into service. Instruments must
be recalibrated at regular intervals specified or approved by the accrediting
body, and ¢consistent with the manufacturer's recommendations. Instrument
response 15 subjected to checks between the regular recalibrations. The nature
and frequency of such checks are specified in the Instrument Procedures. The
laboratory maintains adequate records of 211 calibraticns, recalibrations and
in-service checks of instruments. The schedule of checks depends on the
experience of the laboratory's maintenance needs. A1l calibrations are tra-
ceable to primary standards of measurement. Where the concept of traceability
of measurements to primary standards s not applicable, the laboratory provides
satisfactory evidence of correlation or accuracy of test restlts.

Analysts, assistant managers, lab managers, and QA staff {nspect 211
calibration data for completeness and validity. Eprms are checked for arith-
metic and procedural errors. Recurring errors, caused either by AR 300 :.')69
operators or by ambiguously worded instructions, sre brought te

tion of the department senior laboratory staff or laboratory m

corrective action.
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The mass spectrometer must first be calibrated according to the

manufacturer's procedures using FC-43,

Once per shift the instrument is fine tuned using Decafluorotriphenyl-

phosphine {DFTPP) or Bromof luorobenzene (BFB), depending on the use of the

instrument. The mass spectrum from DFTPP obtained should meet the criteria

described by the USEPA Laucus Organics Protocol of the Contract Laboratory

Program (CLP), or that specified in the Federal Register (October 20, 1884},

For DFTPP, the key ion and fon abundance criteria are:

m/e

TABLE I

lon Abundance Criteria

51
68
70

127

187
188
199
275
365
44
442
443

30-60% of mass 198

less than 2% of mass 69

less than 22 of mass €9

40-60% of mass 198

less than 1% of mass 168

base peak, 100% relative abundance
5-9% of mass 198

10-30% of mass 198 '

1% of mass 198

less than mass 443

greater than 40% of mass 198 AR30 05 70
17-23% of mass 442
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When volatile organics are analyzed, DFTPP cannot be used becaﬁse of i4ts
Tow volatiiity. In these cases, Bromofluorobenzene (BFB) 4s used. The key don
abundance criteria are:
TABLE 11

m/e . Ion Abundance {riteria

50 15-40% of the base peak
75 - 30-60% of the base peak
- ' g5 Base Peak, 100% relative abundance
j 96 5-9% of the base pezk
173 Less than 1% of the base peak
174 Greater than 50% of the base peak
; 175 5-9% of mass 174
; 176 Greater than 50% of the base peak
177 5-9% of mass 176
, Once the instrument has met key fon abundance criteria for the above men-

tioned compounds, it s calibrated. Calibration curves are generated as
? outlined 4n the Caycus Organics Protocol, (Rev. 198%5), and in the Federal
i Register ((ctober 26, 1984). |

i calibration curves has been established, they are verified each shift by

Calibration of the GC/MS System;_ﬁfter the master set of instrument

injecting a3t least one standard solution. If significant drift has occurred, a
new calibration curve must be constructed. The drift is defined in either EPA's
requirements as specified in the CLP or in the Federal Regis;er (October 26,
1984).

Inorganics: Metals, except mercury, are analyzed using flame and furnace

AAS and ICP spectroscopy. The analysis procedure involves two stéps: digestion

. and subsequent instrumental analysis. The quality of these resuﬁsh tffla{issr?di

by several key procedures.

5330057’
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For each batch of samples 4n the digestion process, a method blank is
included. This blank 15 analyzed along with the samples to assure there were no
contaminants introduced by the reagents or laboratory procedures.
Calibration of the RAS and ICP Systems -

For inorganic analysis by AAS and ICP, initial ca1jbf§tion is performed
using dilutions of stock metal sbluti&nsl-_Fo; Ahsrgﬁ1ibrat1on. a blank and at
! least three calibration standards are employed. For ICP analysis a mid-
concentration level standard 1s analyzed. Prior to the ICP calibration and on 2
g quarterly basis, a linear rangé verification check standard is analyzed for each
. element. The analytically determined concentration of the standard must be
; within 5% of the true value. This con:entration, then, 1s the upper 1imit of
% the ICP linear range. Results cannot be reported beyond that upper con-
gentration ievel_uh1ess,they,are a result of an appropriate dilution/reaniysis.
After the AAS and ICP systems have -been calibrated for every analyte, the
3 initial calibration is required to be verified for accuracy. This is
accomlished by immediately analyzing on EPA Initial Calibration Verification
Solution or any other independent standard at at concentration other than that
used for calibration, but with the calibration range. An independent standard
is one composed of the elements from a different so&rce thaﬁ those used in the
initial calibration.
In order to assure calibration accuracy during the course of sample analy-
.ses another QC sample, 2 Continuing Calibration Verification Standard, s ana-
. 1yzed 2t a frequency of 10% or every 2 hours during the analysis runﬁﬁgggﬁ?z

AR300572
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anzlyte. The analyte concentrations in Continuing Calibration Verfication
Standard are near the mid-range level of the calibration curv. The Initial and

Continuing Calibration Verfication Control Limits are:

INITIAL AND CONTINUING CALIBRATION VERIFICATION
CONTROL LIMITS FOR INORGANIC ANALYSES

¥ of True Value {EPA Set)

Analytical Method Inorganic Species Low Limit High Limit
ICP Spectroscopy/ Metals 80 110
Flame Atomic
Absorption
Spectrometry - B N _
Furnace AA i - Metals 50 110
Tin 80 120
Cold Vapor AA ' Mercury 80 120
Other " Cyanide 85 115

Ada .. onal Instrumental, QC Reguirement

On a quarterly basis, instrument detection 1imits are determined for each
ICP and AAS system used for the analyses of metals. This is accomplished by
multiplying by three (3), the average of the standard deviations obtained on
three (3) nonconsecut1ve days from the analysis of 2 standard soiution of each
analyte 4n reagent water. The concentration of each analyte in the steﬂgﬂr‘?_ 3}.

solution 45 at 3-5 times the instrument detection 1imit and seven (7) c ‘

secut ive measurements, per day, per analyte are required.
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On a quarterly basis, interelement and background correction factors are
determined for ICP analysis using an Interference Check Sample. This measure
determines the potential false analyte signals caused by the presence of high

levels of certain common occuring elements found in environmental samples.

Ty St ki . . iihopaida ey
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7.4 Chain-of-Custody
) The basic components for maintaining sample chain-of -custody are to ensure
that the samples and aliquots/extracts are at all times either 4n the possession
of the appropriate laboratory staff member or maintained 4n a secure area, and
that adequate documentation accompanies the samples throughout the laboratory.
CompuChem® accompiishes these objectives through an elaborate document
control system. This system includes procedures for documentation of the receipt
of the sample into the laboratory using chain-of-custody records. These docu-
ments give information about the 4ndividuals taking the samples, the collection
time, date, location and the type of analysis required. Though CompuChem®
suppiies instructions on the correct methods of sampie collection, CompuChem's
clients are responéib]e for sample collection. When the samples are received in
the laboratory, these documents are signed by the receiving staff. The
integrity of the samples within the laboratory are assured by the security of the
facility itself. The building securit}'is controlled by an electronic card
entry system. The exterior doérs and the doors of various controlled access
areas within the build 15 are equipped with card readers. Each member of the
staff has an access card tnat is coded only for those areas where their job
function requires access. For example, only those members of the staff who have
responsibility for standard preparation are allowed access to that area. The
system also maintains a record of the movements of the staff throughout the
building. The original sample containers are kept in 2 locked refrigerator {--
in secure storage if refrigeration is not required) either during 51&%5%415i5753
pending analysis. When the analysis is complete the final extracts for the
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extractable portions of the sample are kept in a locked freezer. These s{Orage

Tocations are the responsibility of the Sample Custodian.

A complete description of CompuChem's sample tracking procedures can be
found in Appendix E. Chain-of-custody procedures are fully documented 4n the

laboratory's Standard Operating Procedures Manual.

AR300575
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8.0 DATA PROCESSING -
8.1 Collection

Analytical data is generated from the GC/MS computer software,
GC computer, 1CP, Atomic Absorption Spectrophotometers, Technicon
Autoanalyzer, and associated laboratory instrumentation. The outputs
include identifications of compounds or elements, concentrations,
retention times, and comparisons to standards. Outputs are in graphic
form (chromatograms), bar graph (spectra) and printed tabular form.
The outputs are in standard format spec%fied for each analysis type and
are monitored for consistency. If incomplete or dncorrect output is
received, corrective actions are taken according to procedures
established for each type of analysis and consistent with the manufac-
turer's recommendations.

A1Y outputs of each of the instruments are checked manually for
each procedure {(e.g., GC chroﬁaiographicipeak area integration and
calculations are checkéd manually for accuracy).

In the data review process (sec Validation), the data produced are

compared to information concerning the sample history, sample prepara-
tions, QC‘data. etc. to judge the validity of the results.

Auxilliary data produced for internal records and not typically
reported to customers as part of the analytical data, 4nclude the

following: 1laboratory worksheets, laboratory notebooks, sampl _

AR300577
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tracking system forms, instrument logs, standard records, maintenarce
records, calibration records, and associated quality control. These
sources are available for 4nspection during audits to determine the
validity of data and many are also deliverable, depending on the
client's needs.

A complete record of each sample's history must be available for
documenting 1ts progress through the laboratory from sample receipt to
reporting. Document control and chain-of-custody requirements spe-
cified in those SOPs describe this documentation.

Data validation includes the use of dated and signed entries by
analysts and supervisors on worksheets used for 211 samples; the use of
sample tracking and numbering systems to logically follow the progress
of samples through the 1aboratory, and the ﬁse of quality control cri-
teria to accept or reject specific data.

Steps and checks used to validate precision and accuracy on the
measured parameters and to support the represe ‘“ativeness, com-
parability and completeness of the work includ.

- Description of the calibration of methods and instruments;

- Description of routine instrument checks (noise lévels, drift,
Tinearity, etc);

= Documentation on traceability of instrument standards, samples and
datsa;

- Description of applicable performance audits with appropriate - "~ . -,

materials; ﬂR?zﬁGS?
- Description of the controls for finterference contaminants ih analyti-
cal methods (use of reference blanks and check st =~ & 7~ =ntihnd

accuracy and precision};
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- Description of levels of routine maintenance to ensure aﬁa1ytﬁca1
reliability; and

= Documentation on simple preservation and transport.

AR300579
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B.Z VYalidation
The analyst and supervisor review data to ensure the Iaborétory provi-
des the following where appropriate:
- Calculates the recoveries of surrogate spikes; -

Yerifies that there are no contaminants in associated blanks;

Compares samples and duplicates for precision in data results;

Reviews surrogate and spike recovery data to make sure they are
within quality acceptance limits;

Verifies calibration Berforménce for aéteptﬁﬁi]ity{

Reviews and verifies instrument tuning; and

Reviews internal standard areas of response for acceptability.

Upon meeting a1l technical criteris; the sample folder is then reviewad by
the Final Technical Review Staff to:

- Ensure surrogate recovery section has been completed and acceptance
1imits are not exceeded;

- Ensuré that a1l analyte compounds have been properly recorded;

- Assure acéﬁr#ﬁ&rﬁ%qéaichiat1o;§7on-ﬁoépbﬁnﬁﬂﬁﬁanfitites; and

- Ensure confirmation by GC/MS has been performed and spectra are ~ -
sent.

The reviewer examines the entire sample folder to ensure that all data
transcriptions and documentation included meet customer requirements. The
Senior Technical Staff perform 2 final technical review to verify that the
compieted package conforms with 211 Quality Control criteria.

Upon completion of review, the customer report folders are forwarded to the

Deliverables Department for mailing. 5R300580
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B. 3 Report Storaqe N

At every stage of data processing at which a permznent co11ect10n of data
is stored, procedures are established to ensure data integrity and security.
Specific QA project plans indicate how specific types of data are stored with
respect to media, conditions, location, retention time, and access. The

following chart indicates general guidelines as documented in the S0P Manual:

Media __FLonditions Location Retention Time Access

Hardcopy Tocked off-site indefinitely (Comm}  Sample Custodian
warehouse 120 days (EPA)} or other designated

personnel

Eilectronic Tocked off-site indef initely Facilities Manager .
warehouse - : S or other desﬁgnated
(environment ' personne’l
controlied)

AR30058 |
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8.4 Transcription
A1l data transcriptions for final reports to commercial clients

are performed by Report Integration Data Clerks and are reviewed by
proof readers before reporting. For EPA-CLP reports, data transcrip-
tions made by Report Integration Data Clerks are reviewed by the Final

Technical Review staff.
Data trasnscription requirements vary but are monitored by the

Supervisor of Report Integration in accordance with the varfous

customer requirements for accuracy and legibility.

AR 3005982
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. 8.5 Data Reduction

Data reduction includes all processes that change efther the values or
number of data items. The original data set from which the new set is generated

cannot be recovered from the new set.
Data reduction frequently includes computation of summary statistics.

Documentation of the calculation process 1s required. Freguently,
3 programmébfe caTcuiﬁééf ;r-cﬁ}hdté;uﬁii1:1é-ﬁséé;fnrfﬁiﬁ prbcess. The
documentation permits the reviewer to check the validity of the reduction pro-
cess. A1l of the computer system-generated compound lists containing the répor—

table results include formulae used in the computation process.

It 4s CompuChem's policy to report results to two significant figures.
However, a m1n1mum'of one extra significant figure 1s carried through the calcu-
Tations until the mathematical manipulations are complete, at which time normal

rounding off processes are applied.

b
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9.0 DATA QUALITY ASSESSMENT

9.1 Introduction

. Precision: The Laboratory objective for precision is to equal or exceed
the precision demonstrated for the applied analytical methods on similar
samples. Relative Percent Difference (RPD)} criteria, published by the EPA as
part of the EPA's Invitation for Bid {IFB} Contract Laboratory Program (CLP) for
organic and inorganic‘ana1yses and those determined from laboratory performance
data, are used to evaluate precision between matrix spike dupiicates. The for-
mula for determining Relative Percent Differences (RPD) fis:

MS - MSD  x 100
V2 (N5 +%5D)

MS = spike recovery for matrix spike
MSD = spike recovery for matrix spike duplicate

Accuracy: The Laboratory objective for accuracy is to equal or exceed the
accuracy demonstrated for the applied analytical methods on similar samples.
Percent Recovery Criteria, gyb1isheq bz }hg EPA as part of the EPA's-IFB-CLP for
organic and inorganic analyses, those published in the Federal Register (October
26, 1984), and those determined from laboratory performance data, are used to
evaluate accuracy in matrix spike and blank spike Quality Control samples. The

formula for determining accuracy is:

Concentration Measured y 100 = Percent Recovery
Toncentration Spiked '

Representativeness: The representativeness of the data from the sampling

sites depends on the sampling procedures. The representativeness of the analy-
tical data 1s a function of the procedures used in ﬂrOCES51n%1E$?3fi?f§fs.ﬁ.The
objective for representativeness is to brovide data of the same high quagity as

pther analyses of similar samples using the same methods during the same time

PR T
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period within the laboratory. Representativeness can be determined for this
objective by a comparison of the quality control data for these samples against
other data for similar samples analyzed at the same time.

Comparability: The results of analyses can be compared with other analyses

by other laboratories because the objectives of the laboratory for comparability
are: to demonstrate traceability of standards to NBS or EPA sources; to use
standard methodology; to report results from simlar matrices in consistent units;
to apply appropriate levels of quality control within the context of the
Laboratory Quality Assurance Program; and to participate 4n interlaboratory stu-
dies to document laboratory performance. By using traceable standards and stan-
dard methods, the analytical results can be coﬁpared to other laboratories
operating similarly. The QA Program documents interna’l performance, and the
interlaboratory studies document performance compared to other laboratories.
Quarterly laboratory proficiency studies are instituted as a means of monitoring
intralaboratory performance. ‘

Completeness: CompuChem's objective for completeness is to be able to pro-

vide anajyses for TPQE_pf_EETp}f§ re;gjyidkjp;act_gnd for_yhjch_ba;kfup sampie

is available should initial analysis not meet acceptance criteria. When reguested,
the completeness of an analysis can be documented by including in the report
sufficient information to 217ow the data user to assess the quality of the
results. The information delivered may include such 1tems ‘as: chromatograms,
spectra, QC data, and summaries of results. Additional information, such as the
Laboratory worksheets, notes, etc. are stored with the sample results in the
Laboratory. The raw data {prior to data reduction} are archived ngg@g&
magnetic tape. A1l analytical information, per sample, is retained by the labora-

tory whether or not the client reguests results substantiation.

AR300585
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9.2 Methods For Attaining Quality Control Reguirements

The analytical and quality control reguirements for each sample are
achieved by means of our Computerized’Laboratory Management System (CLMS). The
System Analysis Codes are associated with specific Sample Preparation and
Instrument Procedures and are dependent on sample matrix, fraction type, QC
requirements, and detection 1imit requirements.

The Analysis Codes have associated with them Quality Control sampies to be
tripped automatically by the CLMS upon sample receipt. The particular types and
frequencies of QU samples processed with a production sample are outlined in the
USEPA Caucus brganics and Inorjanics Protocols for thé Contract Laboratory
Program {CLP) 1985. Additional requirements are presented in other analytical
method references (Federal Register, October, '84; customer specific QC sample
requirements; EPA's-SH-§46 {Th{rd Edition) manual; Project Specific and State
certifying agency specific requirements). This‘wi11 include, for instance, the
application of blanks, duplicates aﬁH'Spikés at a freqﬁency of one each for
every batch of samples, or each type of matrix or 20 samples whichever, is more
fregquent, for the State of California. Foliowing this section afe tables of
control limits for 1norgaﬁic and organic QC requirements. Surrogate standards
are used with each sample processed for organic ana]yses.'

Blind samples are routinely sent to the laboratory for analysis. These may
take the form of replicates as well as using external qua'lify &&309 QGSpgeé
The samples are obtained from outsfde‘sources and contain known concentrations

of specific compounds or are produced in the Standards Laboratory.

i
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Organic Ana}ySTS

| Organﬁcs surrogate recoveries are used to determine whether the sample pro-
'cessing and analysis functions are 1n_contro1. The pesticide surrogate, dibu-
tylchlorendate, is presently used "for advisory purposes only" (although a
minimum recovery of 10% is required)}; all other organic surrogates must be
| within the specified control 1imits for the sample fraction. Matrix spike
control limits for organics samples associated with the EPA-LLP are also “for
advisory purposes.* Samples processed following procedures designated in the
October, 'B4 Federal Register must meet acceptance criteria specified therein.
The CLP methodologies require the calculation and documentation of Relative
Percent D1fferences (RPDS) between recoveries of the matrix spike and matrix
spike duplicate although acceptance criteria have not been formally
established. Compulhem? has adopted internal acturacy and precision ¢riteria to
be used as decision guidelines where the contract provides "advisory" criteria.

More than one-half of the QC spiking compounds must be recovered within
acceptance criteria for each organic fraction. Similarly, more than one-half of
the precision criteria {RPD) must be met per analytical fraction. If the cri-
teria are not met, the matrix spike and matrix spike duplicate tests have to be
repeated. For Federal Register requirements, full 5amp1e matrix spikes are per-
formed for organic analyses. A blank spike is also processsed with the sample
spike. If all compounds in the sample spike are not recovered within acceptance
criteria, fhe blank spike is analyzed. If neither QC sample meets criteria,
the entire batch is reprocessed. AR 3 G 0 5 8 7

r.
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Inoganic Analysis

Aside from the QC samples identified earlier and for which control 1imit
tables are presented following this section, two other QC measures, dealing with
ICP analyses are employed.

At the beginning and end of each analysis shift, an ICP Interference Check
Sample is analyzed. This analysis verifies interelement and background correc-
tion factors since it assesses analytes of interest in the presence of higﬁ con-
centration levels of other e1ehents. Control 1imits for this test are presented
following this section.

Additionally, for each batch of samples processed, an ICP Serial Dilution
Analysis is performed. If an analyte is present at a sufficiently high enough
level (minima?i}'awfaéfﬁgfa?_ﬁb above the instrumental detection 1imﬁt), an ana-
lysis of a 1:4 dilution should agree with 10% of the original determination. If
not within that 1imit, a2 chemcial or physical interference effect is likely,
and the associated data would be gualified.

Minimum criteria for the 'evaluation and frequency of method blanks are
addressed in their applicable method references. The Quality Assurance
Department routinely audits method blank data to ensure that criteria are being
adhered to and that potential sources of contamination are identified before
samples are affected. In addition, numerous Quality ContréT samples are intro-
duced regularly into the system to monitor the cleanliness of the glassware
preparation operation, volatile instrumentation, volatile sample bottle storage
facility, inorganics sample bottle preparation, and sample storageﬂrsfsﬂegﬁﬁa
The S0Ps for these tests are outlined 4n the Quality Assurance SOPs in the

tnvironmental SOP Manual. Criteria of acceptance are outlined in that document
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The management and staff of CompuChem® make every attempt to generate data
of the highest qua1jty pqssi@ig and will continue to app1y state-of—the art
analytical methodologies to ensure thét our data continues to be of the besti
quality available anywhere.

CompuChem® makes every attempt to produce and deliver analytical data which
has been demonstrated to meet contract-, method-, or client-required quality
control acceptance criteria. Should anomalies occur in the processing and/or
analysis of samples which affect that objective, Quality Assurance or Laboratory
Notices are typically generated and delivered with the data results to serve as
qualifiers. -

As described earlier, in this section, precision and accuracy acceptance
1imits for CLP (Contract Laboratory Program} organic and inorganic analyses are
contract-mandaéé&n é;;;LE;;; also offers a var1ety of ana1j£;;éa services using
Federal Register methodologies, and of course, the QC requirements for accuracy
and precison are method-mandated. In the October 31, 1384 F.R., it is recom-
mended that the laboratory perﬁodica1iy'update these control 1imits based on
historical data. it is CompuChem's intent to do so once a database of suf-
ficient size is generated.

Control limits will be based on the following formulae:

LCL = x - 35

UCL = x 43S, where

_LCL = Lower Control Limit
uCL = Upper Lontrol Limit

X = Mean Percent Recovery ‘ ﬂRSGUSSé

SD = Standard Deviation
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A11.QC sample results are tabulated immediately following analysis and
compared to the contract-mandated, method-mandated, or ¢lient-mandated control
1imits for precision and accuracy. OQut-of-control results are cause for imme-
diate re-extraction and/or re-analysis. No outlying data are ever released

until the laboratory has verified that unacceptable results are attributable to

the sample matrix.

The laboratory is currently developing the software necessary to plot
control charts for each sample matrix, concentration-level (Low/Medium Level),
and sample type (acid, volatile, etc.). For all CLP analyses, precision and
accuracy data are required to be tabulated and reported on the “MS/MSD Form
111*. These data are then statistically analyzed by the USEPA (EMSL-Las
Vegas), and presented periodically to all CLP labs in *Spike-Exceptions
Reports.” In this way, both intra-lab and inter-lab trends in QC results can be

pbserved.

AR300590




COMMERCIAL ORGANIC AND EPA -

Yolatile Surrogates
D4-1,2-Dichloroethane

4-Bromof Juorobenzene

D8-Toluene

Base/Neutral Surrogates

DS-Nitrobenzene
D10-Pyrene
D14-Terphenyl
2-Fluorobipheny?

Azid Surrogates

2-Fluorophenol
2,4,6-Tribromopheno?
D5-Phenol

Pesticide Surrogate

Dibutylchlorendate (DBC)

Herbicide Surrogate
2 ,4-DB

Solid
(70-121)

(78-121)
{81-117)

- Solid

(23-120)
(17-125)%+
(18-137)
(30-115)

Solid
(25-121)
{18-122)

(24-113)

. Solia

(20-150 )%«

Solid

© {16-124) wwx
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CLP CONTRACT REQUIRED SURROGATE SPIKE CONTROL LIMITS*

Liguid
(76-114)

(86-115)
{88-110)

Liguid
(35-114)

(40-130) >+
(33-141)
(43-116)

Liguid
(21-100)

{10-123)
(10-%4)

Liquid
(24-154)w+

Liguid
{28-104 x>+

AR
+ as noted in IFB (WA-BS5J 680/664, 7-85) and subject to modiﬁcaﬁ%rgtgsseg J‘n

data supplied in the CLP

«*+ Jaboratory optional surrogzte only; no action 1imits at this time
%t advisory surrogate; minimum 10% recovery used as action limit
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Fraction Matrix Spike Compound Water® So!1/Sediment *
YDA 1, 1-Dichloroethene 61-145 89-172
YO& Trichloroethene 71-120 62-137
v0A Chlorobenzene 75-130 60-133
VOA Toluene 76-125 58-139
YOA Benzene 76-127 66-142
BN 1,2,4-Trichlorobenzene 39-98 38-107
BN Acenaphthene , 46-118 31-137
BN 2,4-Dinitrotoluene 24-9% 28-8%
BN Di-n-Buty} phthalate 1N-117 25-135
BN Pyrene 26-127 35-3142
BR N-Nitroso-Di-n-Propylamine 41-116 41-126
BN 1,4-Dichlorobenzene 36-97 28-104
Acid Pentachlorophenol 9-103 17-108
Acid Pheno? 12-89 26-90
Acid 2-Chlorophencd 27-123 25-102
Acid 4-Chloro-3-Methyipheno? 23-97 26-103
Acid 4-Nitrophenol 10-80 11-114
Pest. Lindane 56-123 46-127
Pest. Heptachlor 40-131 35-130
Pest. Aldrin 40-120 34-132
Pest. Dieldrin 52-126 31-134
Pest. Endrin 56-121 A
Pest. 4,4'-DDT 38-127 3-134

*These 1imits are for advisorv purposes only (as noted in WA;B8S3680/664, 7-85).

They are not to be used to determine

a sample should be réanalyzed. When

sufficient muliti-lab data are available, standard 1imits will be calculated.

AR300592
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WATER ARD WASTEWATER QC ACCEPTANCE CRITERIA-METHOD 608

Federal Register, October 26, 1984

Parameter Percent Recovery
Aldrin 42 - 122
alpha-BHC 37 - 134
beta-BHC 17 - 147
deita-BKC 19 - 140
gamma-BHC {lindane) 32 - 127
Chlordare _ . - 45 - 119
4,4'-0DDD 31 -
4,4'-DDE N (s B [ )
4,4'-DDT &5 - 160
Dieldrin 36 - 146
-Endosuifan 1 45 « 153
Endosulfan 11 D - 202
Endosulfan Suifate 26 - 144
Endrin 30 - 147
Heptachlor 4 -1
Heptachlor epoxide 47 - 142
Toxaphene . 41 - 126
PCB-1016 5 - 114
PCB-1221 15 - 178
PCB-1232 .- 10 - 215
PLB-1242 e ... .39 -850
PCB-1248 38 - 158
PCB-1254 28 - 1N
PLB-1260 8 - 127
WATER AND WASTEWATER QC ACCEPTANCE CRITERIA
HERBICIDES* .
2.4"D 38 - 152
2,4,5-Tp 35 « 142
2;#.5"1. 38 - 141

*Advisory use only; minimum 10% recovery used for action 11mts.ﬂﬁ300593
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WATER AND WASTEWATER QC ACCEPTANCE CRITERIA-METHOD 624

Federal Register, October 26, 1984

Parameter - : Percent Recovery
Benzene .. 37 -
Bromodichloromethane 35 -« 155
Bromoform ' T T 45 - 169
Bromomethane S - = b 282
Carbon Tetrachloride 70 - 140
Chlorobenzene 37 - 160
Chloroethane e S o014 - 230
2-Chlgrethylvinyl ether D~ 305
Chioroform 51 - 138
: Chloromethane D - 273
Dibromochloromethane 53 - 149
1,1-Dichlorcethane : - 59 - 155
‘ 1,2-Dichlorocethane : S o 49 - 155
1, 1-Dichlorothene A - D23
trans-1,2-Dichloroethene 54 - 156
: 1,2-Dichloropropane D - 210
ci1s,1,3-Dichloropropene D - 227
trans-1,3-Dichloropropene 17 - 183
Ethyl benzene 37 - 162
Methylene chloride , © : D - 221
1,1,2,2-Tetrachloroethane 46 - 157
Tetrachloroethene . 64 - 148
Toluene _ 47 - 162
1,1, 1-Trichloroethane , 52 - 162
1,1,2-Trichloroethane » - 52 - 150
Trichloroethane _ 71 - 157
Vinyl chloride D - 251
Acrolein _ o o D - 150
Acrylonitrile ' D - 150
AR30059y
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Federal Register, October 26, 1984

Parameter

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo{b )}f luoranthene
Benzo(k )f luoranthene
Benzo(a)pyrene
Benzo{ghi)perylene
Benzyl butyl phthalate

Bis(2-Choroethyl)ether

Bis(Z-chloroethoxy)methane
Bis{2-chloroisopropyll)ether
Bis(2-ethylhexyl)phthalate
4-Bromophenyl phenyl ether
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene A
Dibenzo(a,h)anthracene
Di-n-butyl phthalate
1,2-Dichlorobenzene _ .
1,3-Dichlorobenzene
1,4-Dichlorobenzene

- 3,3'<Dichlorobenzidine

Diethyl phthalate
Dimethyl phthalate
2,4-Dinftrotoluene
2,6-Dinitrotoluene
Di-n-octyiphthalate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
Indeno{1,2,3-cd}pyrene
Isophorone

Raphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Phenanthrene

Pyrene

WATER AND WASTEWATER QC ACCEPTANCE CRITERIA-METHOD 625

- Percent Recovery

&7
33

21
21
35

54
52

145
145
133
143
159
162
163
219
152
158
184
166
158
127
118
158
168
227
118
129
172
124
262
114
112
138
158
146
137
121
152
116
113
171
196
133
180
230
120
115

AR300595



1,2,4-Trichlorobenzene
4-Chioro-3-methylpheno!
2-Chlorophenol
2,4-Dichloropheno
2,4-Dimethylphenol
2,4-Dinitrophenot
2=-Methyl-4,6-dinitropheno?
2-Nitrophenol
4-Nitrophenol
Pentachlorophenol
Pheno?
2,4,6-Trichlorophenod
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44
22
23
39
32

29
14
37

__Page 4o

142
147
134
135
119
191
181
182
132
176
112
144

%ust 11, 19856
5 >

AR300596

=




Section No. 9.5
Revision No. 2

Date: August 11, 1986
Page 5 0 :

177 SOLID QC ACCEPTANCE CRITERIA

Concentration

Parameter of Spike Added {ug} Percent Recovery
1,1-Dichloroethane 0.20 89 - 172
Trichioroethense : 0.20 62 - 137
Chlorobenzene 0.20 60 - 133
Toluvene , : 0.20 59 - 139
Benzene 0.20 66 - 142
1,2,4-Trichlorobenzene 100 38 - 107
Acenaphthene 100 31 - 137
Z2,4-Dinitrotoluene 100 28 - 89
Di-n-Butyl phthaiate 100 29 - 135
Pyrene .- 100 35 - 142
K-Nitroso-Di-n-Propylamine 100 41 - 126
1,4-Dichlorobenzene 100 28 - 104
Pentachlorophenol 100 17 - 109
Phenci ‘ 100 26 - 80
2-Chlorophenol 100 25 - 102
4-Chloro-3-Methylphenol 100 26 - 103
4-Nitrophenol 100 _ 1 - 14
Lindane : S .0.20 46 - 127
Heptachlor 0.20 35 - 130
Aldrin ) 0.20 34 - 132
Dieldrin ' 0.50 : 31 - 134
Endrin 0.50 42 ~ 139
4,4'-0DT 0.50 _ 23 - 134
2,4-D ' 40 56 -~ 160
2’4'5"7? 10 6] - 1]3
2,4,5-7 10 63 - 109

* Soil-modified methods 624, 625, 608, and 615 based on acceptance criteria
noted in 1FB- HABSJSBD/564 ?aBS _except herbicide

AR300597
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10.0 Corrective Action

10,1 Introduction S

Generally, there are two types of corrective actions that may be required when
data quality falls below specified limits. The first type, and the simplest to
implement and document, is corrective action required because routine data
quality assessments are out-of-control. Surrogate andrspike standard

recoveries, relative perceht differences between ggg}igategz internal standard

response variations, and unaccebtab1e blank contamihation are some of these
assessments in the first category. These are all performed on a sample-by-
sample and/or batch basis, and corrective action is Timited tb‘evaluating the
data with respect to SOP briteria, and accepting or rejecting the sample/batch.
The decision that is made is clearly indicated on analytical worksheets, and
unless a trend is observed during the course of data validation, additional

corrective action or documentation is not necessary.

The second type of chFé;tive action is that required when other, more globa)
QC/QA assessments, are made, The assessments might typically indicate
systematic deficiences or those affecting data useability for more than one
batch (i.e., glassware contamination checks, standards preparation errors, etc.).
In most cases, assessments of this nature are made by revfewing peripheral QC/QA
documéntation, observing procedures for comparison with S0Ps or GLPs, or
receiving feedback from data reviewers, maﬁagement or those external to the

organizatinn_{clients, auditors).

AR300598

The following sections describe the QA reporting and feedback channels designed

to ensure that early and effective corrective action is taken in such instances.
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In many cases, depehding on the nature of the deficiency and the urgency for
remedial action, a Corrective Action Report (following this section) will be
completed. The report serves to document the deficiency, the required

corrective action, and accountability for the action.

For observations made over longer periods of time, the QA Department issues

formal summary reports to management on a monthly or quarterly basis. Following
%s a brief discussion of the types of reports issued to management to assess the
overall effectiveness of the QA Program and to reinforce the épp11cation of Good

Laboratory Practices (GLPs}.




IDENTIFIED BY:

REFERRED T0: | | (0A)

;1

® CORRECTIVE ACTION I0 BE IAKEN: TAREET DATE:
¥

3

EOQLLOW-UP AUDIT EINDINGS:

RESOLVED? ______ - DATE: ____ o AR300600 )

80P REQUIRED TO BE WRITTEN/MODIFIED? YES [ 3 NO [ ) TARBEY DATE:

This form to be filed with the Quality Assurance Clerk for permarment rerned =
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The following routine quality control checks (also discussed in section 9.2 of
the QA Plan) are performed to verify that samples are not contaminated during
transportation, preparation, analysis or storage, and that standards prepared

internally are traceable to certified sources.

-- Vendor-Supplied Glassware Checks

-~ Glassware Decontamination Checks

-- Water Purification Systems Checks
~-- Glassware Storage Cabinet Checks

-- Refrigerated Storage Systems Checks
-=- Reagent Purity Checks

-- Standards Prepartion and Traceability Checks

The criteria for these QC checks and corrective action steps are detailed in the
QA SOP Manual. Results are tabulated and/or plotted on control charts, and
records reviewed by the QA staff. A series of quarterly reports to management

summarize this information and the status of these praérams.

AR30060|
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10.3 Monthly QA Activity Reports

These reports are produced by a1l members of the QA staff, and summarize key QA
activities during the previous month. The reports are distributed to the
Director of QA, and are provided as an attachment and referenced in the
Director's report to the CEOD, the Executive Staff and senior laboratory

management . il

Included in these reports is a summary of significant aquality problems observed
during the period, and the corrective actions taken to remove deficiencies. The
report stresses proactive measures that are being taken to improve quality or

ensure compliance with QA program requirements.

Laboratory management uses the report to quantitatively measure monthly
performance in terms of the number of sahpTeé processed, the freguency of

repeated sample analyses due to unacceptable QC performance, and the cause of

_the unacceptable performance. . These data are all presented in tables, Pareto

control charts or attribute control charts, based on the characterization of
each analysis in the Computerized Laboratory Menagement System (CLMS) using a

system of analytical "condition codes."™

The Condition Code System is used to monitor sources of data failures.
Condition code definitions are provided n an SOP to data generators and
reviewers who are responsible for assigning thg appropriate code to each
analysis (see Appendix D). Each two-letter code is used to characterize the

cause of a sample failure or the final status of the data package prior to

release to the client. - -~ -~ —~ =~ 7 ﬂﬂ300602
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Various computer programs may be used to sort condition code data accerding to

samg]ermatfﬁx and'metﬁaa;rijﬁjg:éiﬁﬁéﬁ'%é;ﬁééﬁmto p{ﬁpoint'sdufces of error,

provide feedback to management, reinforce good laboratory practices, and

document laboratory performance over time. The QA staff also note in the

Monthly QA Activities

Report any corrective actions taken or necessary

procedural changes, based on the application of condition codes.

Other jtems included in this report are:

Summary of any changes in certification/accreditation
status

Involvements in resolution of quality issues with c11ents
or agencies

QA organizational changes

Notice of the distribution of revised documents controlied
by the QA Department {i.e., SOPs, QA Plan)

Training and safety issues, if not already covered in
audit reports during the period

Performance of subcontractor laboratories {also
communicated in separate, detailed subcontractor audit
report to management)

Positive feedback for acceptable performance on
interlaboratory or_ intralaboratory tests or successful
compietion of audits.
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10.4 Laboratory Performance Reports

This quarterly report presents a statistical and graphical summary of the

laboratory's performance on batch-associated quality control samples analyzed
over the period. Included are tables, Shewhart control charts and I-charts (for
individual data points) for all surrogate and spike standard recoveries.
Additjonaliy, a monthly report to the Director of QA presents control charts and
tables for all Laboratory Control Sample (Blank Spike) and Blank recoveries.

The charts and tables are used primarily to document historical performance,
update recovery control 1imits, and monitor long-range trends that might not be

apparent to data reviewers evaluating data on a sample/batch basfis.

RR30060L
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10.5 Laboratory Audit Reports -~ = "7 7.

Quarterly audit reports are written by a member of the QA staff and distributed
to management, and summarize the results of internal laboratory Performance
Audits, Systems Audits and Security/Access Audits. When external auditors are
involved in Performance or System Audits, a report is written within the next
week by the QA staff member coordinating the audit. _ The report, summarizing
audit results as discussed in the debriefing as well as other observations, is
distributed to the CEQ and senior lab management. The report includes
corrective actions required as a result of the audit, and a schedule for
implementation. A follow-up audit, usuzlly within three weeks of the

distribution of this report, is conducted to verify that corrective actions have

been implemented. : Ll

Performance Audits B

Performance Audits are checks made by a QA staff member or other independent
auditors to evaluate the quality of the data produced by the analytical system.
These audits are performed independent of and in addition to routine quaiity
control checks, and reflect as closely as possible lab performance under normal

operating conditions.

These audits involve the review of approximately 10% of a1l analytical data
reports generated by the lab for calculation and data validation procedures, and
overall data quality. Errors observed during the audit are characterized as
“critical" or "correctable” and tabulated. If necessary, based on audit
findings, an amended data report may be sent to the customer. Fo?'lc&ﬁggwessgs

section is a copy of the QA Audit Summary used by auditors tn #ahnlate the data

T IR 13
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for summary into the Quarterly Performance Audit report. A thorough discussion
of_these agdits 15:jgg}q@gg_jq_ﬁbe“Q§r§ﬂﬁ§:__The reports are used by 1§borat0ry
managers to provide feedback to staff members and establish goals for improved

performance.

A number in interiaboratory and intralaboratory tests are conducted routinely at
CompuChem®, and the results are included in Individual Performance Audit reports
specific to each test. When new methods are available to the laboratory or new
personnel are being trained, Laboratory Proficiency Tests are performed. These
tests consist of quadruplicate blank spikes, containing a full complement of
tests parameters to be analyzed by the method. The replicate resuits are
analyzed by a QA staff member, who generates a summary report to the Director

of QA. This report includes the standard deviation and mean recovery for each
of the replicate parameters, and the data are used to statistically validate
method and/or personnel proficiency. For a_fhofbuéﬁ discussion of the method

validatio: procedures used, refer to Appendix A of the QA Plan.

On a qua- erly basis, blind intralaboratory check'sampTes are introduced into
the system by the QA Department. Parameters and methods are chosen for these
studies based upon independent (inter1abofatory) tests from certifying agencies.
{including the U.S. EPA and various state agencies), Laboratory Proficiency
Test results, Method Validation studies, or results from routine batch-related
Qt samples. The existence of thesé check samples in the system is known only to
those personnel involved in preparing the samples and scheduling the analytica?
reguirements into the CLMS. A thorough report, detailing the entire data
generation and support fuﬁctioné, is coniéiéféd by the QA staff Aﬁ33&6e8 6.‘/

L oPad
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the Director of QA before distribution to the CEO and senior laboratory

management; T T

CompuChem® also participates in a number of external, interlaboratory
performance studies. ~ These are required as part of various agencies’
certification/accreditation programs. As a member of the USEPA's Contract
Laboratory Progfam (CLP), the laboratory 15 required ton successfully analyze
quarterly, blind proficiency samples for both organic and inorganic parameters.
The CLP program also requires an annual on-site inspection by principais from
the USEPA (and their contracted agents). These audits generally follow the

same format described below, Systems Audits.

CompuChem® also participates in a number of state certification programs,
including those for North Carolina, New Jersey, New York and Florida. A1l of
these programs require the laboratory to submit to annual on-site inspections in
order to maintain certification to perform testing on samples originating in the
state. A1l states also require successful performance on interlaboratory check
samples, submitted at least annually, though some reciprocity with the two NC
programs {one for drinking water and one for wastewater certification) and

USEPA-CLP is allowed under certain circumstances.

Several states utilize the laboratory’s performance on the annual Water Supply

{WS) and Water Pollution (WP) proficiency testing series, orginating out of the

EPA Enviromméntal Monitoring and Support Laboratory's performance on all
interlaboratory and intralaboratory check samples, tabulated by parameter and

method, so negative performance trends can be readily pﬁnpointeﬁda300607
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System Audits

A §ystém Audit is an on-site 1ﬁégéct{567Sﬁd;feﬁiéw‘é¥gfﬂéuﬁA Program for the
total laboratory. While Performance Audits are a quaniitative appraisal, System
Audits are for the most part qualitative in nature. The System Audit may be
either scheduled or unannounced before it is conducted, but occurs routinely on
at least a quarterly basis. The auditor reviews the laboratories' SOPs to
verify compliance with procedures and activities actually in place. Personnel
and facilities are also evaluated during the System Audit. The auditor is
required to investigate anything which seems in conflict with the QA Plan, the

laboratory or QA SOPs,_ or Good Labora_tory Practices.

1f deficiencies are observed during a Performance Audir, and if deemed
necessary, the QA Department initiates a System Audit. The audit emphasizes the
actions necessary to correct deficiencies noted in the Performance Audit. A
Corrective Action Report is completed, detailing all remedial actions taken, and
reviewed by the Director of QA. The reboft:myst 1ndicéte the proposed

implementation date and the individual(s) responsible for the action.

Many of the objectives of a routine System Audit are simijar to those a client

or independent auditor would hope to accomplish during an On-Site Laboratory

- Evaluation and Data Audit. These goals include ensuring the following:

1. The gquality control, including necessary corrective actions , are being
applied LT oL LT T L L '

2. Adeguate facilities and eguipment are available to perform the cljent's

reguired scope-of-work ﬂR 3 OU 60 8

3. The personnel are qualified to perform the assigned tasks

4. Complete documentation is available, including sample chain-of-custody
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5. Proper analytical methodology 1s being applied
6. Acceptable data handling techniques are being used

- 7. Cérféﬁtﬁﬁgrgztioﬁs 1d§;%{f1e57in any prevﬁbus on-site visits have been
implemented, and )

8. The Laboratory Management continues to demonstrate a commitment to
quality. -~ T : : ‘

These objectives may be documented by completing an EPA-approved Laboratory
Evaluation Checklist. In response to System Audits, any corrective actions
taken are noted with reference to the auditor's deficiency report and the lab's

Standard Operating Procedures.

AR300609
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QA AUDIT CODES

Missing/Incorrect: - L

CAM/1 Calculations missing/incorrect

CCM/I Condition code missing/incorrect

DFM/1 Data footnote missing/incorrect

CFM/I  Correction factor missing/incorrect

DW1 Dry weight/percent moisture incorrect

FNI Filename 4ncorrect

FFM/1 Form 4 missing/incorrect

LSM/I Library search missing/incorrect

QNM/1 QA Notice missing/incorrect

RRM/] Reportabie run missing/incorrect

SPM/I  Spectrum missing/incorrect

SRM/1 Sample receiving information missingfincorrect

SSM/1 Surrogate Summary Form missing/incorrect

; STM/1 Standard package missing/incorrect
JFM/1  Tuning Form missing/incorrect
UNM/1  Units missing/incorrect T

’ WSM/1  Worksheet m1551ng/‘incorrect/incomp]ete
0AM/1 OADS missing/incorrect/incomplete

_gua11tat1ve/Quant1tative Errors:

HNR Hit not reported, but should have been

HRE Hit reported in error, should not have been reported
HAI Hit amount reported incorrectly

CFN Correction factor not applied to hit

SF1 Significant figures {or rounding off) incorrect

TRE _ Transcription error

Miscellaneous Errors:

ISF Internal standard area monitor indicates failure
0Dl OWA date or time incorrect
RNL RIC not labeled

SOL Surrogate(s) actually outside limites '
WOy Whiteout used on documents {deliverables)

NSO Not signed off

CNI Change not initialed

Condition Lode Applications:

Cs Carryover suspected
. CT Contamination evident _ AR30061 |
RU Repeated unnecessarily
SF Spikes failed ,
UN Unacceptable, not needed
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10.6 Subcontracted Services

Subcontract services are regulated to comply with the requirements of the
Quality Assurance Progam. The Marketing Department establishes, with input from
the laboratory, when subcontract requirements are needed. The QA Department
verifies that the subcontractor complies with the methods written in their
referenced SOPs. This s accomplished by an on-site inspection of the sub-
contractor facility. The same criteria and objectives used during an internal
Systems Audit are used for the subcontractor audit. Pricr to the approval of a
laboratory for its analytical services, blind PC samples are submitted and must
be successfully completed as part of their performance audit.

The Director of QA has final authority over the approval of all subcontrac-
tor services. CompuChem's clients are notified whenever a subcontractor is to
provide analytical services. Subcontractors are not used when specifically

restricted by a client's QA Project Plan.

AR300612
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11.0  IMPLEMENTATION _

" The implementation of this QR Plan is complete upon the distribution of

this document to laboratory managers and other personnel.

AR300613
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. General Approach for the Yalidation of
Analytical Methods by the Laborafory

Introduction

Historically our laboratory has determined the viabiliity of published procedures
by performing lab proficiency tests; 1.e.-full analyte spikes are added to
quadrupiicate aliquots of laboratory pure water or "blank® soil, the samples are
prepared/extracted and then analyzed by the appropriate 4nstrumentation. The
instrumentation would include GCMS, GC, with appropriate detectors, and in the
inorganic area, 1CP/AAS/cold vapor AAS.

The Taboratory proficiency testing program has been beneficial in demonstrating
to ourselves and to interested clients that our applications of specified analy-
tical methodologies are capabie of producing acceptable data. The acceptable
data is further characterized with statements of accuracy and precision; mean
percent recoveries and standard deviations, respectively.

A necessary compliement to the laboratory proficiency tests would be a2 formalized
method detection 1imit study.

Before describing the rudiments of a recommended "Generic Method Validation
Study,” certain definitions of terms are required. John K. Taylor (1) of NBS
presents the following definitions of the hierarchy of methodology; from the
general to the specific: '

(1} A Technique is a scientific principle, useful for providing compositional
informat fon.

{2) A Method 4s a distinct adaptation of a technique for a selected measurement
purpose.

{3) A Procedure is composed of the written directions necessary to utilize 2
method.

(4) A Protocol is the most specific name for a method and contains a set of
definitive directions that must be followed, without exception, in order
that the results be accepted for a given purpose.

Additionally, in an article entitled *Principles of Environmental Analysis* {2},
a distinction 1s made between verification and validation:

{1) Verification 1s 2 general process uéed to decide the capab fod
for producing accurate and reliable results. ,it¥!3gf[?EFﬁq5

{2) Validation 4s an experimental process 121 corroboration
by other laboratories (internal or ex the use of
reference materials 4n order to evaiuate wne - f methodajoer: ¢

AR300615
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Our laboratory is ewbarking on a second generation of testing requirements which
will serve to formally "validate® the "methods® we emplioy for new product
offerings. The "Generic Method Validation Study™ will serve to supply the data
needed to satisfy ourselves and our clients that the laboratory's approach is
sound. The impetus will be on the individual laboratories to prepare the speci-
fic experimental design, based on the method being validated. Additionally, the
individuals actually performing the sample preparation, instrument calibration,
analysis and data reduction processes will be required to utilize laboratory
notebooks. The purpose of the laboratory notebooks 1s fourfold:

1) To record observations concerning problems encountered 4n 2pplying the
experimental design as written,

(2) To note recommendations which may serve to eliminate the problems
exper {enced,

(3) To serve, with the experimental design, as a basis for the Standard
Operating Procedures {SOPs) which will subsequently be required, and

{4) To provide a basis for the preparation of an “Equivalency™ petition to be
submitted to the EPA.

(Note: as indicated above under the definitions of the hierarchy of methodo-
Togy, 2 Procedure should not be able to be written until a Method has been uti-
1ized; 1.e. - until the laboratory testing of_the Method 1s accomplished and the
details of the tests; problems/observations/recommendations, as written in
laboratory notebooks, are evaluated).

In validating a method, the kinds of samples (matrices) to be processed should
be clearly described. As 2 result of the validation process, statements of pre-
cision and accuracy will be generated. It should be realized that these data
serve only as an estimate of the typical performance expected.

In being able to Judge the suitability of a method, other factors have to be con-
sidered: sensitivity to interferences, limits of detection and useful range of
measurement (1).

Interferences may come from two sources: those that are inhkrent 4n the matrix
and laboratory artifacts, introduced during the sample processing.

By running appropriate method blanks and/or unspiked controls, the interferences
can be characterized.

The concepts of detection 1imits and quantitation 1imits require elucidation -

{2).
AR300616
- The Limit of Detection (LOD) 4s defined as the Towest concentration level that
can be determined to be statistically different from a blank.
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- - The Method Detection Limit {MDL) is the lowest concentration of anzlyte
that a method can detect reliably in a sample or blank.

-  The Instrument Detection Limit (ID) 45 defined as the smallest signal above
background noise that an instrument s able to detect reliably.

-  The Limit of Quantitation {LOQ) is defined as the level above which a spe-
cified degree of confidence may be otained for the quantitative results.

Our lab has historically used published detection 1imits or contract required
detection limits. In situations where we are validating methods for which there
are no detection 1imits (method or contractually defined), it will be our
responsibility to correctly develop detection limits. It is important to
understand the concepts since the reportable results will f211 into different
regions of reljability.

3 The "General Method Validation Study™ write-up which follows 4s written for
those methods which have already been written; the data produced from the study
. presents our application of the method. If methods are truly developed by us,
the number of samples will be required to increase since statistical con-
siderations suggest that at least six degrees of freedom {ordinarily seven
measurements) should be involved at each decision point.

3 Classical validation processes fnvolve the use of standard reference materials
{SRM) after generatin% preliminary data. This approach 1s more viable when the
SRM are simiiar in all respects to the test samples. The use of SRM may be
appropriate as a final validation step if the number and type of analytes, and
the matrix 1s the same. However, since many of the methods to be validated must
encompass 8 variety of matrices and a cross-section of analytes, SRM may not be
available. This will not preclude the use of those materiais as part of a QA
program to periodically insure us that our analytical systems are under control.

Generic Method Yalidation Procedure

The procedure being gresented here is applicable for the GCMS, GC, and {norga-
nics laboratories. The purpose of the testing program 1s to'generate precision,
accuracy and recovery data on an aqueous and $o01id matrix, spiked with analytes
of interest at one specified concentration. It should be used to gain
experience and to demonstrate our laboratory's capabilities 4n appgying proce-
dures which have already been written; e.g. SW 846 Methods, Method 601, 602,

etc. If our laboratory is truly developing 2 new method, another tea§}$%3ifheme
would be applied. . | 0617

. Validation of an organic method using only water and sand matrices is judged to
be suitable only for those instances where one or more surrogates can be used to
monitor the effectiveness of the method in more complex matrices. For those
organic methods where surrogates are not employed, testing additional magrice%ﬁ -
e.g. - ciay, planter’s mix should be incorporated into the validatian prqggggg&,l\,
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A method validation study requires that laboratory notebooks be utilized in
order to record any observations/problems encountered. Realistically, our SOPs
shog?d not be written until we have experience in applying the method being
evaluated.

The conduct of, and the results from, each step are to be documented 1n labora-
tory notebocks. The notebooks should also serve to record any recommendations
which can be made concerning & better application of the sample processing, ana-
lysis, or data evaluation steps. The steps to be taken in this validation pro-
cess are as follows: :

1. Desk Top Review

The method as written is read by a chemist familiar with
extraction/work up procedures and the instrumental detection systems
required. During this reveiw, the chemist will particulariy look for:

A. Safety hazards.
B. Applicability of available instrumental systems.

c. New_equ¥;ﬁén£/§ysféh§ féqui;éa that are not available.

D. Discrepancies in the write up which do not appear to make sense from
a2 chemical analysis standpoint. Exceptions to the write up need to
be clearly {dentified. '

E. QA/QC reguirements
2. Preparation of Lab Plan

The Tab plan 1s essentially, the testing approach to be taken and
includes the proposed memders of the “team” conducting the study and
the specific exceptions, if any, to be taken from the method as writ-
ten. The lab plan wilil be presented for apgrova? to & review committee
consisiting of Lee Myers, Chuck Bannerman, Ross Robeson and Bob
Mederer.

3. Preparation of Draft Method

The draft method will be written. Use of a xerpgraphic copy from a
standard manual is acceptabie.

As an 2ppendix to this draft method, the laboratory manager or project
manager shall present the compounds to be spiked 4nto tha‘ f}é}g%qoffe
tested. The analytes composing the spiking solutions should be 2

those (organic or inorganic) for which the method is being validated.

AR300618
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Subsequent laboratory proficiency tests or standard reference
materials, will be used on a routine basis to provide additional data on
our application of the procedure.

Laboratory Analysis
The matrices being evaluated are clean sand and laboratory pure water.

Method blanks consisting of aligquots of the sand and water are
required.

Surrogate(s) are requi?ed for all organic procedures being evaluated.

When spiking these test samples, a minimum of one hour should elapse
after spiking and thoroughly mixing and before the sample preparation
process. Recommendations for modifications to volatile spiking
requirements will be considered.

The spiked matrices shall be prepared and analyzed using the method
write-up prepared under item 3 above. If our method differs from the
published method, both must be run.

The spiking level to be analyzed in gquadruplicate is:

An exact spiking level cannot be specified because the overalj
method recoverability is not known. Approximations of the reco-
verability can be made and used to prepare the spiking level.
Alternatively, preliminary data points can be obtained by
generating some recovery data on one or more spikes, using an
estimate of a mid-level concentration.

Detection Limit Run

After the data from section 4 {Laboratory Analysis above) 1s obtained,
8 formalized Method Detection Limit Study should be performed following
the design sgecified by the EPA {for both water and sand matrices) in
October 36. 984 Federal Register.

Summary Report Requirement

The written report, documenting the experimented effort, will be sub-
mitted to the Vice President, Laboratory Operations, for review. This
report will include as a minimum:

3. Safety requirements for routine operation of the me :
taboratory. , ﬁ'ﬂi@@% i 9

AREUOSJQ
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b. A full description of the method including a1l procedures and
equipment used. This description must highlight deviations from

—, the method as written in the applicable government regulation or
manual (e.g. SW-B45 Manual, etc.).

¢. A description of the matrices tested.

d. A comparison of results obtained with our method if different from
the published method. Data should be tabulated to present actual
resuits per test sample per compound/element and the mean reco-
veries and ¥ RSD data. These reports should be as detaiied as
possible since they will serve a threefold purpose:

- = They will serve as the basis for the preparation of written SOPs,

- They will be used 1n marketing efforts for new product offerings
and will clearly demonstrate the extrz effort which CompuChem takes
in providing analytical data of the highest quality, and

- Serve as the basis for'documenting requests for equivalency of
CompuChem methods to EPA published methods (if necessary).

e. An assessment of any factors which may interfere with or limit the
proposed method.

f. A deseription of QC procedures necessary to ensure sensitivity,
accuracy and precision. This may include surrogate and QU spiking
compounds, acceptance criteria, continuing laboratory proficiency
testing, the use of SRMs, .efc.

g. Recommendations and contlusions. Item b through g above are criti-
cal if we must submit equivalency petitions to the Agency.

h. estimate of time/cost of conducting the method inciuding special
Lusts of reagents or standards required. The time estimates should
include separate items for sample preparation, instrument calibra-
tion, software requirements, analysis and cata
reduction/assessment.

Management

The studies will be managed as follows: The Vice President, Environmental
Operations, will assign laboratory managers or project managers specific methods
needing validation .and approve the selection of the subsequent “team* members.
The project manager or the laboratory manager will be designated %g@@gg@g
effort and will be responsible for the preparation of the required reports.

" T AR300620
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General Approach for the Validation of
Analytical Methods by the Laboratory

Introduction

Historicale our laboratory has determined “the v1abi11ty of published procedures
by performing lab proficiency tests; i.e.-full analyte spikes are added to
quadruplicate aliquots of laboratory pure water or "blank” soil, the samples are
prepared/extracted and then analyzed by the appropriate instrumentation. The .
instrumentation would include GC/MS, GC, with appropriate detectors, and in the
inorganic area, ICP/AAS/cold vapor AAS,

The laboratory proficiency testing program has been beneficial in demonstrating
to ourselves and to interested clients that our applications of specified analy-
tical methodologies are capable of producing acceptable data. The acceptable
data 1is further characterized with statements of accuracy and precision; mean
percent recoveries and standard deviations, respectively.

A necessary complement to the laboratory proficiency tests would be a formalized
method detection Vimit study.

Before describing the rudiments of a recommended "Generic Method Validation
Study,* certain definitions of terms are required. John K. Taylor (1} of NBS
presents the following definitions of the hierarchy of methodology; from the
general to the specific:

{1} A Technique 3s a scientific principle, useful for providing compositional
information.

(2) A Method is a distinct adaptation of a technique for a selected measurement
purpose.

(3) A Procedure is composed of the written directions necessary to utilize a
method.

(4) A Protocol is the most specific name for a method and contains a set of
definitive directions that must be followed, without exception, in order
that the results be accepted for a given purpose.

Additionally, in an article entitled "Principles of Environmental Analysis" (2),-
a distinction is made between verification and validation:

(1) VYerification is a general process used to decide the capability of a method
for producing accurate and reliable results.

(2) V¥alidation is an experimental process which involves external ?ﬁg{fﬁ@f@fﬁﬁ?
by other laboratories (internal or external} or methods or tH
reference materials in order to evaluate the suitability of methodology.

P
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Our laboratory is embarking on a second generation of testing requirements which
will serve to formally "validate* the “"methods® we emplioy for new product
offerings. .The "Generic Method Validation Study® will serve to supply the data
needed to satisfy ourselves and our ¢lients that the laboratory's approach is
sound. The impetus will be on the individual laboratories to prepare the speci-
fic experimental design, based on the method being validated. Additionally, the
individuals actually performing the sample preparation, instrument calibration,
analysis and data reduction processes will be required to utilize laboratory
notebooks. The purpose of the laboratory notebooks is fourfold:

(1) To record observations concerning problems encountered in applying the
experimental design as written,

{2) To note recommendaticns which may serve to eTiminate the problems
exper ienced,

(3) To serve, with the experimental design. as a basis for the Standard
Operating Procedures {SOPs) which will subsequently be required, and

(4) To provide a basis for the preparation of an *Equivalency" petition to be
submitted to the EPA. )

(Note: as indicated above under the definitions of the hierarchy of methodo-
Togy, a Procedure should not be able to be written until a Method has been uti-
1ized; 1.e. - until the laboratory testing of the Method is accomplished and the
details of the tests; problems/observations/recommendations, as written in
laboratory notebooks, are evaluated).

In validating a method, the kinds of samples (matrices) to be processed should
be clearly described. As a result of the validation process, statements of pre-
c¢ision and accuracy will be generated. It should be realized that these data
serve only as an estimate of the typical performance expected.

In being able to judge the suitability of a method, other factors have to be con-
sidered: sensitivity to interferences, 1imits of detection and useful range of
measurement (1). .

Interferences may come from two sources: those that are inherent in the matrix
and laboratory artifacts, introduced during the sample processing.

By running appropriate method blanks and/or unspiked controls, the interferences
can be characterized.

The concepts of detection 1imits and quantitation 1imits require elucidation
(2}.

- The Limit of Detection {LOD) 4s defined as the lowest ccncentﬁﬁaog Qe@eg 1'Ehe.t
can be determined to be statistically different from a blank.
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- The Method Detection Limit {MDL} is the lowest concentration of .analyte
that a method can detect reliably in a sample or blank.

- - The Instrument Detection Limit (ID) is defined as the smallest signal above
background noise that an instrument is able to detect reliably.

- The Limit of Quantitation (LOQ) is defined as the level above which a spe-
cified degree of confidence may be otained for the quantitative results.

Our lab has historically used published detection 1imits or contract required
detection 1imits. In situations where we are validating methods for which there
are no detection 1imits {method or contractually defined), it will be our
responsibility to correctly develop detection limits. It is important to
understand the concepts since the reportable results will fall into different
regions of reliability.

The "General Method Validation Study" write-up which follows is written for
those methods which have already been written; the data produced from the study
presents our application of the method. If methods are truly developed by us,
the number of samples will be required to increase since statistical con-
siderations suggest that at least six degrees of freedom (ordinarily seven
measurements) should be involved at each decision point.

Classical validation processes involve the use of standard reference materials
{SRM) after generating preliminary data. This approach is more viable when the
SRM are similar in all respects to the test sampies. The use of SRM may be
appropriate as a final validation step if the number and type of analytes, and
the matrix is the same. However, since many of the methods to be validated must
encompass a variety of matrices and a cross-section of analytes, SRM may not be
available. This will not preclude the use of those materials as part of a QA
program to periodically insure us that our analytical systems are under control.

Generic Method Validation Procedure

The procedure being presented here is applicable for the GC/MS, GC, and inorga-
nics laboratories. The purpose of the testing program is to generate precision,
accuracy and recovery data on an aqueous and solid matrix, spiked with analytes
of interest at one specified concentration. It should be used to gain
experience and to demonstrate our laboratory's capabilities in applying proce-
dures which have already been written; e.g. SW 846 Methods, Method 601, 602,
etc. If our laboratory is truly developing a new method, another testing scheme
would be applied.

Validation of an organic method using only water and sand matrices 1s judged to
be suitable anly for those instances where one or more surrogates can be used to
monitor the effectiveness of the method in more complex matrices., For those
organic methods where surrogates are not employed, testing additional matrices,
e.g. - clay, planter's mix should be incorporated into the vaHdat‘iﬂergo@eﬁEZS
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A method validation study requires that laboratory notebooks be utilized in

order to record any observations/problems encountered. Realistically, our SOPs
should not be written until we have experience in app1y1ng the method being
evaluated.

The conduct of, and the results from, each step are to be documented in labora-
tory notebooks. The notebooks should also serve to record any recommendations
which can be made concerning a better application of the sample processing, ana-
lysis, or data evaluation steps. The steps to be taken in this validation pro-
cess are as follows:

1. Desk Top Review
The method as written 4s read by a chemist famildar with
extraction/work up procedures and the instrumental detection systems
required. During this reveiw, the chemist will particularly look for:

A. Safety hazards.

i B. Applicability of available instrumental systems.
. C. New eguipment/systems required that are not available.
i D. Discrepancies in the write up which do not appear to make sense from

a chemical analysis standpoint. Exceptions to the write up need to
be clearly identified.

E?fﬁQA/QC reguirements
2. Preparation of Lab Plan

The 1ab plan is essentially, the testing approach to be taken and
includes the proposed members of the “team" conducting the study and
the specific exceptions, if any, to be taken from the method as writ-
_ten. The lab plan will be presented for approval to 2 review committee
: ;o?>ﬁsit1ng of Lee Myers, Chuck Bannerman, Ross Robeson and Bob

eierer.

3. Preparation of Draft Method

The draft method will be written. Use of a xercgraphic copy from a
standard manual is acceptabie.

As an appendix to this draft method, the 1aboratory manager or project
manager shall present the compounds to be spiked into the matrices to be
tested. The analytes composing the spiking solutions should be all

b those (organic or inorganic) for which the method is bedlﬁ vaHdated

00626
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Subsequent laboratory proficiency tests or standard reference
materials, will be used on a routine basis to provide additional data on
our application of the procedure. -

Laboratory Ana?ysis
The matrices being eva1uated are cTean sand and 1aboratory pure water.

Method blanks consisting of aTiquots of the sand and water are
recguired. _ )

Surrogate(s) are required for all organic procedures being evaluated.

When spiking these test samples, a2 minimum of one hour should elapse
after spiking and thoroughly mixing and before the sample preparation
process. Recommendations for modifications to volatile spiking
requirements will be considered.

The spiked matrices shall be prepared and analyzed using the method
write-up prepared under item 3 above. I1f our method differs from the
published method, both must be run.

The spiking level to be analyzed in quadruplicate is:

An exact spiking level cannot be specified because the overall
method recoverability is not known. Approximations of the reco-
verability can be made and used to prepare the spiking level.
Alternatively, preliminary data points can be obtained by
generat ing some recovery data on one or more spikes, using an
estimate of a mid-level concentraticon.

Detection Limit Run

After the data from section 4 (Laboratory Analysis above} is obtained,

. a formalized Method Detection Limit Study should be performed following

the design specified by the EPA (for both water and sand matrices)} in
October 26, 1984 Federal Register.

Summary Report Requirement

The written report, documenting the experimented effort, will be sub-
mitted to the Yice President, Laboratory Operations, for. review. This
report will include as a minimum:

a. Safety requirements for routine operation of the method in the

taboratory. ﬁRSGUBZ?
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A full description of the method including a1l procedures and
equipment used. This description must highlight deviations from
the method as written in the applicable government regulation or

manual (e.g. SW-B46 Manual, etc.). 7 .

A description of the matrices tested.

A comparison of results obtained with our method if different from
the published method. Data should be tabulated to present actual
results per test sample per compound/element and the mean reco-
veries and % RSD data. These reports should be as detailed as
possible since they will serve a threefold purpose:

They will serve as the basis for the preparation of written SOPs,

They will be used in marketing efforts for new product offerings
and will clearly demonstrate the extra effort which CompuChem takes
in providing analytical data of the highest quality, and

Serve as the baéis for documenting requests for equivaiency of
CompuChem methods to EPA published methods {if necessary).

An assessment of any factors which may interfere with or imit the
proposed method

A description of QC procedures necessary to ensure sensitivity,
accuracy and precision. This may include surrogate and QC spiking
compounds, acceptance criteria, continuing laboratory proficiency
testing, the use of SRMs, etc.

Recommendations and conciusions. Item b through g above are criti-
cal if we must submif equivalency petiticons to the Agency.

An estimate of time/cost of conducting the method including special
costs of reagents or standards regquired. The time estimates should
include separate items for sampie preparation, instrument calibra-
tion, software requirements, analysis and data
reduction/assessment.

Management

The studies will be managed as follows: The Vice President, Environmental
Operations, will assign laboratory managers or project managers specific methods
needing validation and approve the selection of the subsequent “team™ members.
The project manager or the laboratory manager will be designated to guide the
effort and will be responsible for the preparation of the requ1red reports.

R300628
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__ Robert E. Meierer _
Director Quality Assurance
CompuChem® Corporation

~ Since 1983, Mr. Meierer has been the Director
of Quality Assurance and responsible for

assuring that all Corporate laboratories
(CompuChem® Laboratories and ChemWest
Laboratories) consistently produce high
quality and reliable data and that all
necessary certification and licensing
requirements are met by the laboratories.

Mr. Mederer received an Associate degree
in Industrial Chemistry from the Erie
County Technical Institute in 1963, and an
undergaduate degree in Chemistry from the
State University of New York at Buffalo in
1971. He has taken advanced studies in
Analytical Chemistry and Business
Administration from the State University
at Buffalo.

= Prior to Joining CompuChem®, Mr. Meierer

held positions as Laboratory Manager with

" Radian Corporation and as Department Head,
_Analytical Laboratory; Special

Contamination Monitoring, The Carborundum
Company from 1868 - 1980,

In his previous position with CompuChem®
as Technical Development Scientist, Mr.
Meierer was responsible for providing
technical assistance to operational
laboratories for procedure development and
implementation and problem solving. Mr.
Meierer has previous’ly been employed with
Compulhem® as Manager of Analytical

- Laboratories where he was responsible for

directing the efforts for the Sample
Preparation Laboratories, the Inorganic
Laboratory, the GC Laboratory, and the
Standards Laboratory.

Through the variety of laboratory positions
Mr. Meierer had held, he has gained ten (10)
years of experience in the interpretation of
mass spectra gathered in GC/MS analysis.
Additionally, Mr. Medierer has gained six (6)
years experience in the preparation of
extracts from environmental or hazardous

AR30063
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waste samples. Further, he has gained three
{3) years experience in organochlorine
pesticide residue and PCB analysis, including
¢lean-up procedures such as column

“Chromatography, on environmental samples.

Mejerer, R.E., "Laboratory Data Credibility
and Reliability," the paper presented in
Milwaukee, Wisconsin on March 8, 1980, at the
Federation of Environmental Technologists
Conference.

Meijerer, R.E., Myers R.L., Whitehead, R.J.,
“Quality Assurance Studies Based On Analyti-

cal Condition Codes," paper presented to the
Fifth Annual EPA Contract Laboratory Program

Conference, U.S. EPA, August 1, 1985.

Meierer, R.E., "GC/MS: Applications For The
Determination of Organic Constituents In
Hazardous Waste,™ paper presented at the
Twelfth Annual Conference on Waste
Technology, NSWMA, (ctober 18, 1983.

Meierer, R.E., Ragsdale P.L., and Mills,
P.E., "Quality Assurance of Support

 Functions In A Large Hazardous Wastes

Analytical Laboratory," paper presented
before the division of Environmental
Chemistry, American Chemical Society,
March 29, 1982.

Shaffer, P.T.B., Mederer, R.E., McGee, C.D.,
“¥Yirus Recovery From Natural Water® JAWWA.,
€% (10), 528-8531 (1977).

Cook, G.A., Mejerer, R.E., and Shields, B.M.
"Combustibility Tests on Several
Flame-Resistant Fabrics in Compressed Air,
Oxygen Enriched Air, and Pure Oxygen.®
Textile Research, 37:591 (1967}.

Cook, &.A., Meierer, R. E., Shields, BY.,
and Nevins, H.L. "Effects of Gas Composition
on Burning Rates Inside Decompression
Shambers gt Pressures Ug Yo 350 Feet oi Sez

ater." Paper presented at _
Meet ing, Unger-Ocean Technoéghgﬁé'&%
1967 (Published by the Compressed Gas
Association). '

AR300632




\

Apbendﬁx B
Revision No. 4
Date: October 17, 1988°

Robert J. Whitehead
Manager of Quality Assurance
CompuChen® Laboratories

Responsibility: As the Manager of Quality Assurance,
Mr. Whitehead is responsible for managing the
- Environment QA and Forensic Drug Testing QA
operations. o

Education: Mr. Whitehead received an undergraduate degree
in Biology, with 2 secondary emphasis in
Chemistry, from the University of North
Carolina at Chapel Hill. Mr. Whitehead has

~also participated in a number of Continuing
Education Programs and symposia associated
with Statistical Quality Control, Analytical
QA/QC, Analytical Techniques, Waste Testing
and Quality Assurance, Quality Circles
Concepts, and Advanced Leadership Training.

Experience: . Before his promotion to Manager of Quality

Assurance, Mr. Whitehead was employed at

- Compulhem® Laboratories as a Sr. QA

_ Specialist, responsible for ensuring that daia
generated by all lab stations complied with
established acceptance criteria. Prior to
this, Mr. Whitehead was employed at CompuChem®

- Laboratories as a GC/MS Operator, with

_responsibility for the operation of a GC/MS
system, spectral interpretation, and
gquantitative data analyses. Prior to joining
CompuChem® Laboratories on a full time basis,
Mr. Whitehead had been employed in the GC/MS
Lab on a part-time basis, during his senior
year in college.

Mr. Whitehead has 2 years of experience in the
operation of the GC/MS/0S on environmental
samples and 8 years of experience in the
interpretation of mass spectra gathered in
GC/MS analysis. Mr. Whitehead 2lso has 2
years of experience using the purge and trap

AR300633
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technique for volatile organics and 1 year of

experience in the preparation of extracts from
environmental or hazardous waste samples.
Additionally Mr. Whitehead has 5 years

- experience in conducting QA systems and

performance audits, and has been directly
involved in the development of numerous QA
Project Plans and QA Program Plans following

QAMS-005/80 and QAMS-004/80 guidelines.

‘Whitehead, R. J., "Laboratory Data Credibility
~and Reliability,"” the paper presented in

Milqaukee, Wisconsin on March 8, 1980, at the
Federation of Environmental Technoligists
Conference. :

Whitehead, R. J., *Statistical Quality Control
for the Analytical Laboratory,* Proceedings
from the Analytical Technigques and Residuals
Management in Water Pollution Control

‘Specialty Conference, Water Pollution Control

rederation, April 20, 1988.
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Manhar R. Amin
Senior Standards Technician
CompuChem® Laboratories

As Senior Standards Technician, Mr. Amin is
responsible for the operation of the
standards function to provide the various
Taboratortes {(GC, GC/MS, Inorganics) with
timely and accurately prepared standards.

Mr. Amin received an undergraduate degree in
Microbiology with a minor in Chemistry from
$.B. Garda College, Navsari, India in 1963,

. From 1963 - 1979, Mr., Amin was employed as
~Junior Scientific Officer of Quality Control
Laboratory with Alembic Chemical Works in
India. From 1979 - 1981, Mr. Amin was
employed as & Chemistry Laboratory Assistant
with Wyeth Laboratories.

Mr. Amin joined CompuChem® Laboratories in

- February 1982' as a Senior Laboratory
Assistant. Since then he has held the
position of Standards Technician, then later
he was promoted to his current position in
June 1986°.
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Joe Bumgarner

Manager of Sample Preparation Laboratory

Responsibilities:

Education:

Experience:.

CompuChem® Laboratories

“In 1988 Mr. Bumgarner was promoted to his
present position where he manages the
preparation of Samples in his department, as
well as managing the Organic Characterization
Laboratory where the analyses of Total
Petroleum Hydrocarbons (TPH), Total Organic
Carbon (TOC), and Total Organic Holides (TOX)
is performed.

. Mr, Bumgarner received an undergraduate
?egree in Biology from Garner-Webb College in
985, ' N -

s ._- 3 > Mr. Bumgarner joined CompuChem® in May, 1985

as Senior Laboratory Assistant. In October
1885, he was promoted to Supervisor of the
Sample Preparation Laboratory, where he was
responsible for the supervision of the
activities of the Sample Freparation Lab

_ensuring that high quality work was performed

in'a timely and efficient manner.
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Debra L. Stan1ey
Supervisor Sample Preparation Laboratory (2nd shﬁft)
- CompuChem® Laboratories

- Ms. Stanley was promoted to her present

position on June 1, 1986 and is responsible
for the supervision of the activities of the
Samples Preparation Laboratory ensuring that
high quality work is performed in a timely and
efficient manner.

. Stanley received an A.A.S. degree'in
Medicai TechnoTogy from Career Academy,
Atlanta, GA in 1972.

From_ 1972 to 1978, Ms. Stanley was employed

as Medical Technician at Spring Hope Clinic.
From 1976 to 1979, she was employed as
Pediatric Nurse with Drs'. Poole, Winslow,
and Brown.

Since_joining CompuChem® on May 12, 1980, Ms.

. Stanley has held positions as Laboratory

Technician, GC/MS Operator Trainee, and GC/MS
Operator.,
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- Candace Jacobs
Technician IV - Environmental
CompuChem® Laboratories

Responsibility: "~ Currently, Ms. Jacobs is responsible for the
o . __ extract of environmental samples of various
matrices.
tducation: . Ms. Jacobs completed her Junior year at the

University of Texas at Austin, one year at
North Carolina State University and she is
lacking B0 semester hours towards her B.S.
degree in biochemistry.

Experience: . o _Before joining CompuChem® Ms. Jacobs did
- college chemistry laboratory work which is
related to her current position.
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Bernard Dickens

Technician III

CompuChem® Laboratories

Currently Mr. Dickens is a Technician III,
responsible for the extract of environmental
samples of various matrices.

Mr. Dickens received 2 years of co11e?e as a
Biology major at Saint Augustine’s College.

— Mr. Dickens has two years of Planning,

Production and Control experience prior to his
current position.
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~ Linda A. Pittman

Technician IV

CompuChem® Laboratories

- Ms. Pittman is a Technician 1V, responsibie

for the extraction of environmental samples of
varied matrices using 1iquid-1liguid and
solid-1iquid techniques. She also assists in

training other members of the laboratory
staff, ' =

Ms. Pittman received a high school equivalency
dipioma in 1967,

Prior to joining CompuChem®, Ms. Pittman was
employed with Burlington Industries as a
Machine Operator in 1976.

Ms. Pittman Jjoined CompuChem® in 1980 and was
employed as Senior Lab Assistant and
Glassware Preparer in the Sample Preparation
Laboratery. Ms, Pittman has three (3) years
of experience in the preparation of extracts
from environmental or hazardous waste samples.
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Eddie Howard Thompson
Technician 111
CompuChen® Laboratories

~Mr. Thompson's responsibility as a Technician
II1 4s to extract samples.

Mr. Thompson received his high school diploma

at Valley High School, in Sacramento CA,
1983. _

Before being promoted to his current
position, Mr. Thompson spent two (2) years

in Glassware Preparation and one (1) year
extracting samples.
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Zelphia Lipscomb
© Technician IV
CompuChem® Laboratories

Ms. Lipscomb is a Technician IV, responsibie
for the extraction of environmental samples of
varied matrices using liquid-1iquid and
solid-1iquid techniques.

Ms. Lipscomb received her high school diploma

in 1974 and was pursuing accounting courses at
Durham Technical College in 1975 - 1977.

employed by Peoples Life Insurance Company as
a CRT Operator during the year of 1982.
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Mark Riggs
Technician III -
CompuChem® Laboratories

Responsibility: Mr. Riggs responsibility as a Technician 11l
is to extract samples.

gEducation: = - “Mr. Riggs received his B.A. Degree in Foreign
Languages in 1975 at the University of North
Carolina, Asheville, and received his M.A. in
Foreign Languages in 1977 from UT Knoxville.

Experience: = . < . _Prior to joining CompuChem®, Mr. Riggs was
employed by Northern Telecom as Quality
%gggro1 Inspector from July, 1985 to December,

‘Mr. Riggs joined CompuChem® in January 1986'.
Before being promoted to his current position,
he was a Senior Laboratory Assistant
responsible for the preparation of samples
w1}h different matrices for analysis by GC and
GC/MS.
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MeTlody L. Enscore

Technician IV

~ CompuChem® Laboratories

Responsibilities:

Education:

Experience:

As a Senior Enviromental Sample Prep.
Technician, Ms. Enscore is responsible for
laboratory procedures involiving chemical
extractions of various matrices and column
chromatography (ciean-up) and other activities
to prepare soil & water samples for gas
chromatography analysis. She is also
responsible for laboratory inventory
maintenance and training Tlower Tlevel
technicians. Ms. Enscore develops
problem-solving strategies for problematic
samples. ' '

Ms. Enscore has a B.A. in English/Comp.
Literature {(UNC-Chapel Hi'll, 1985), and a
M.A. in Comparative Literature (UNC-CH, 1988},

. Ms. Enscore worked as a lower level

technician, at CompuChem® before being
promoted to current position.

Ms. Enscore took courses in High School and
College Chemistry coursework that is related
to current position.
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Carrie Beth Robertson

Technician I1]

Compulhem® Laboratories

_ Currently, Ms, Robertson is responsible for

performing wet chemistry technigues, inciuding
Hquid-1iquid and 1iquid-solid extractions.
She also performs column chromatography
procedures.

Ms. Robertson was in the Laboratory Technician
Program from TCA for one (1) year. She is
presently attending Elon College to obtain a
B.S. 4in Chemistry,

Before joining CompuChem® Ms. Robertson worked
at Roche Biomedical approximately three years
in the RIA Department. She was responsible
for running the tests: 73 up-, T4 RIA, Dioxin
and Bl2-Folate. Ms. Robertson made
judgemental calls from QC levels.
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Cynthia Bowden
Technician II
CompuChem® Laboratories

As a Technician II, Ms. Bowden 1s responsible
for using lab techniques, procedures, wet
chemistry techniques, chromatography
procedures, and she prepares the related
paperwork.

Ms. Bowden received a B.S. degree in biology
at NCCU in 1984. She has two years into her
Master's degree - biology at North Carolina
Central University.

-~ -Before being promoted to her current position,
Ms. Bowden was a Sample Prep Techni¢ian
Trainee. She was responsible for developing
an ‘understanding of lab techniques,
procedures, and to learn all quality control
batches to be prepared with associated sampies
and to recognize differences and prepare
related paperwork.

Ms. Bowden had taken relative lab courses 1in
curricultum for major - minor in Chemistry.
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Rebecca L. Howell
. Technictan III -
CompuChem® Laboratories

Currently Ms. Howell is responsible for the
extractjon of herbs/pest./semi-vol. from
soil/water media in the preparation for
analysis by GC's/MS's or GC.

Ms. Howell graduated from Heildelberg College

in May 87' with a B.S. in Environmental
Biology/Engtlish.

. Before joining CompuChem® Ms. Howell did lab

work in a classroom atmosphere, and she was a
Lab Prep Technician from August 1987 to
December 1987, at Heidelberg college which is
related to her current position.
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Anthony D. Rice

Technician IV

Currently Mr. Rice is responbsible for the
extract of environmental samples of various
matrices.

Mr. Rice is a hiqh school graduate of 1980 and
has pursued studies in Accounting at Durham
Technical Institute 1981 - 1982.

Mr. Rice worked with various temporary
employment agencies from January of 1885 -
June of 1985, He joined CompuChem® July of
1985. as a Glassware Preparer where he was
responsible for the preparation and
inventory of glassware for the laboratories.
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Anh T. Chan

Manager Data Review

~ CompuChem® Laboratories

. Ms. Chan has held the position of Manager of

Data Review since Jarwary 1987. In this
capacity she is responsiblie for ensuring the
steady flow of the reviewed data from the
GC/MS lab to the Production, Planning and
Control Departments in order to meet the
projected deadline, to make technical
Judgements and decisions on anomalous data, to
maintain close contacts with the Quality
Control and Quality Assurance Departments with

& view to producing the highest quality data,
“to serve as a feedback mechanism to the GC/MS

lab, and ensure completion of data without

- delay.

Ms. Chan received her B.A. degree in
General Science with emphasis in Chemistry
from Brandeis University in 1977.

_Prior to joining CompuChem®, Ms. Chan was

employed by the Research and Analytical
Laboratory, School of Public Health,
University of North Carolina, Chapel Hill
as a Senior Research Technician from July,
1879 - QOctober, 1979,

Ms. Chan joined CompuChem® November 1979

&8s a &C/MS Operator and also held the
position of Senjor GC/MS Operator and
Spectroscopist before being promoted to
Assistant Manager of GC/MS. In October 1986
Ms. Chan was responsible for the supervision
of Environmental GC/MS data review. She was
then promoted to Manager of Data Reveiw.
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_. Angetla Childress

Manage? Production Planning & Control

CompuChem® Laboratories

" 'As Manager, of the Production Planning and Control

Department, Ms. Childress ‘is responsible for
managing the daily activities of the production and
scheduling function to ensure schedules or
commitments are met.

Ms. Childress received a Master of Business
Administration degree at the University of
Arkansas, July 1983. She received a BS degree in.

Industrial Management from the University of
Arkansas, May 1980,

From August 1887 to November 1988 Ms. Childress was
employed as an Industrial Engineer at CompuChem®
Laboratories where she initiated the first cost

~analysis for 80% of the Environmental product

line. She also served as management trainer for
the Zenger-Miller Supervisory Training Program.

She initiated the first labor standards for use in
scheduling, capacity planning, and lab floor
control, and she coordinated with the Production
Planning & Control manager in establishing the
first centralized scheduling program. Ms.
Childress developed work station lay-outs within
the environmental and c¢linical laboratories to
increase employee efficiency through improved flow.
Ms. Childress coordinated with and assisted the
Coopers & Lybrand consulting team in analysis of
the current environmental laboratory operation.

From July 1987 to August 1987, Ms. Childress was a
self employed Management Consultant at Johnson &
Johnson - Chicopee Division, Benson, NC, where she
conducted a warehouse ut111zation study that
reviewed space allocation, personnel/equipment

~utiijzation, and product flow with recommendations

from increased efficiency, improved labor
utilization, and smoother material flow.

From April 1984 to June 1987 Ms. Childress worked
as an Industrial Engineering Supervisor at Johnson
& Johnson - Chicopee Division, North Little Rock,
A? A%fthgﬁ cnggny she monitor?d N.L.R. incentive
plan affectin wage personne

a technician gnd an incentive c1erkﬁﬁgi3i32§éggizgd
labor and production rater for new and revised
product ¢--*-" v
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Ms. Childress also performed I.E. project work for
Z plants in N.L.R. {400 people}, 1 plant in Camden,
AR (150 .people), & 1 plant in Benson, NC (200

.. people). She also served as speaker for Tocal
.schools. o o

From July 1980 to February 1984 Ms. Childress was
employed as a Work Management Coordinator, at
Little Rock Municipal Water Works in Little Rock,
AR. She designed and implemented a computer
generated work order system used by 60 field
personnel. Ms. Childress developed and conducted
training for a new work order system, standards,
and Quality Circles. She designed & implemented a
"real time" dnventory control system and served as
the first Quality Circles facilitator at the
facility. Ms. Childress estabiished initial 49
times standards & optimum work methods for field
personnel and served as speaker for the National
Water Works Association conference in Las Vegas,
the Central Arkansas Compensation Association, and
the Arkansas Water Managers' Association.
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Ann Marie Flaherty

Manager, Report Preparation/Tech Review

Responsibilities:

Education:

Experience: .

CompuChem?® [ahoratories

On November 14, 1988 Ms. Flaherty became
Manager of the Report Preparation/Technical
Review Department, responstible for the
integration, technical review and audit, word
processing and full service deliverables
package of the data generated by Compuchem's
analysis procedures.

Ms. Flaherty received an undergraduate degree
in Industrial Relations/Psychology from the
Unixersity of North Carolina at Chapel Hi11
in 1982. :

--Ms. Flaherty was employed at IBM in 1882 as a

PP&C Clerk. Prior to being promoted to her

- current position, Ms. Flaherty held positions

as Scheduling Clerk, Report Integration Clerk
and Supervisor Scheduling and Sample Saver.
Ms. Flaherty was promoted to Manager of

~ Production Planning and Control on October 20,

1986 and was responsible for managing daily
activities of the Production and Scheduting
functions.

She has attended several seminars including
Fundamentals of Supervision (24 hours) at
Capital Associated Industries in 1985,

Advanced Leadership Development Program (27
hours) at CAl in 1985, and Zenger Miller
qrontiine Leadership Training (24 hours) in
g88. ' '
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_ Susan Bass
“Manager Volatile Laboratory
CompuChem® Laboratories

October 17, 1888

As Manager of the Volatile Laboratory, Ms.
Bass is responsibile for the preparation and
analysis of environmental volatile samples
utilizing GC/MS and for the generation of
complete data acka?es She is responsible for

- for managing the mu

ti-shift Volatile

Laboratory ensuring that timely and accurate

production is achieved.

Ms. Bass received her B.S. degree in
Chemistry from Meredith College in 1978.

“Prior to working for CompuChem®, Ms. Bass
was employed by the North Carolina
Department of Agriculture as a Chemical

Analyst from 1979 - 1980,

Also, she was

employed by Becton Dickerson and Company as
a Research Assistant from 1980 - 1981.

Ms. Bass joined CompuChem® April of 1981 as
a Junior GC/MS Operator and held positions
of GC/MS Operator and Senior GC/MS Operator

before being promoted to her current position of

Project Volatile Manage.
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Bruce H. Rohrbach
Manager Inorganics Laboratory
CompuChem® Laboratories

Responsibility: Mr. Rohrbach joined CompuChem® on

Education:

Experience:

February 2, 1987 and is responsible for
managing the Inorganics Laboratory ensuring
the production of accurate data in a cost and

time effective manner so that laboratory goals
are met.

Mr. Rohrbach received an BA degree in

Chemistry from West Chester State University
~in 1872, S

T . _ .. _From 1986-1987 Mr. Rohrbach was Inorganics -
Laboratory Manager with Ecology and
Environment, Inc. Additionally, he was
employed as a Research Chemist with Allied
Corporation from 1980-1986. Mr. Rohrbach was
employed with Allentown Testing Lab as Chief
Chemist/Laboratory Supervisor %1975-1980);
Chemical Testing Laboratory Manager
(1873-1975); and Analytical Chemist
(1972-1973).
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William R. Desjardins
Manager, GC Projects
Compulhem® Laboratories

Responsibiliies: Mr. DesJardins is employed at CompuChem® as
Manager of GC Projects, in the GC Laboratory,
with responsibility for the development and
appliication of GC methods for samples

requiring anaTys1s using ECD, FID, NPD and PFD
detectors. =

Education: Mr. DesJardins received a B.S. degree in
Biology from Guilford Colliege in
Greensboro, NC in 1980.
Experience: . 7,,uw,,Prior to coming to work at CompuChem@
Mr. DesJdardins was employed by the
Occupational Health Studies Group as a Lab
Technician, where his duties included

performing GC analysis of dust, solvent and
air samples.

Mr. DesJdardins has 1 year of experience in the
preparation of extracts from environmental or
hazardous waste samples and 5 years experience
in organochlorine pesticide residue and PCB
analysis, including clean-up procedures such
as column chromatography on environmental
samples. - . _.
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Charles T. Mann
Supervisor of the GC/MS Lab
CompuChem® Laboratories

Responsibilities: On 2/29/88 Mr. Mann became Supervisor of the
' G eeei e~ .. GC/MS Laboratory, where he is responsible for
ensuring that the production of the .
Semi-Volatile Laboratory on a singie shift is
conducted in 2 timely and accurate manner.
This includes coordinating the production

-~ —effort with the Superviscrs on other shifts.
Mr. Mann is responsible for evaluating and
developing methods for improving the quality
and guantity of the data produced. Other
responsibilities include: providing technical
guidance and input for new contract
requirements and/or new products; planning and
scheduling work assignments according to
analysis requirements; assigning individual
work schedules based on analysis requirements
and capabilities of the department staff;
being responsibie for interviewing, selecting
orienting, and training new employees; '
determining training nzeds of current
emplioyees and defining a plan of action to
address the training requirements; providing
recommendations for promotions and lateral
transfers; conducting performance appraisals,
recommending merit increases and reviewing

—.merit increases with employees; being

responsible for communicating and ensuring
that all departmental employees understand and
adhere to all company policies and procedures;
maintaining an awareness of all Federal,
State, and local rules and regulations that
pertain to employment practices, i.e., Wage
and Hour laws, Equal Employment Opportunity,
and 0SHA regulations; and being responsible
for safety attitudes and practices; and for
the overall houskeeping of the Semi-Volatile
lLaboratory.

Education: Mr. Mann received a B.A. in Chemistry from
Wake Forest University in 1985.

Experience: - .. . Mr. Mann joined CompuChem® as a GC/MS
Technician during the summer of 1984 and on

weekends prior to his permanenf RM«B.BW%]S@
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May 28, 1985. He has over one (1)} year of
experience in the operation of a GC/MS/DS on
environmental samples. Mr. Mann was promoted
to this present position on June 3, 1986 where
he was responsible for performing timely and
accurate analysis of samples using GC/MS.
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Roy M. Sutton, Ph.D,
Developmental Chemist
CompuChem® Laboratories

.. .~Dr. Sutton is responsible for the accurate and

complete technical review of the data
generated by the GC/MS Laboratory in order to

" assure the highest quality data, applying

stated gquality control policies and
maintaining the records necessary to support
these policies.

Dr. Sutton received a BS degree in Entomology
from Clemson University in 1974 and in 1978 he
received a Ph.D. in Entomology from Clemson
University. _

‘Previously Dr. Sutton was responsibie for the

accurate and complete technical review of the
data generated by the GC/MS laboratory in
order to assure the highest quality data,
applying stated quality control policies

and maintaining the records necessary to
support these policies. Also he is

- responsible for final EPA case audits.

Prior to joining CompuChem®, Dr. Sutton was
employed with Burlington Industries, Inc.,
Corporate Research and Development, where he
gained experience in infrared
spectrophotomeiry, gas chromatography, mass
spectrometry, and nuclear magnetic resonance.

Through the various laboratory positions Dr,
Sutton held, he has galned 6 years of
experience in the interpretation of mass
spectra gathered in GC/MS analysis.
Additionally, he has 4 years of experience in
the operation of the GC/MS/DS on environmental
samples and 2 years of experience in the
preparation of extracts from environmentzl or
hazardous waste samples. Dr. Sutton also has
3 years of experience using the purge and trap
technique for volatile organics.
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L. Richard Flynn
Developmental Chemist
CompuChem® Laboratories

Mr. Flynn is responsible for the accurate
and complete technical review of the data
generated by the GC/MS Laboratory in order
to assure the highest quality data,

applying stated gquality control policies and
maintaining the records necessary to support
these policies.

Mr. Flynn has an undergraduate degree in
Chemistry from the University of North
Carolina at Chapel Hill.

" Prior to coming to CompuChem®, Mr. Flynn was

employed at the Research Triangle Institute
where his duties included performing general
analiytical laboratory functions finvolved
with trace organic analysis.

Through the various laboratory positions Mr.
Flynn held, he has gained 4 years of

experience in the operation of the GC/MS/DS on

environmental samples.. Additionally, he has
2 years of experience in the interpretation
of mass spectra gathered in GC/MS anaTysis.
Also, he has 6 months of experience using the

purge and trap technique for volatile
organics.
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James T. Chambers
Manager, Laboratory Instrumentation
CompuChem® Laboratories

Mr. Chambers is the Manager of Laboratory
Instrumentation and is responsible for
planning, directing, and coordinating the
operations of the Laboratory Instrumentation
Department.

Mr. Chambers received his Bachelor of Science
degree in Business Administration from Troy
State University in Montgomery, Alabama. He
received extensive training in electronics at
the USAF Technical School, at Keesler AFB.

- Prior to Joining CompuChem® Mr. Chambers was

employed as a Systems Engineer with the
Finnigan Corporation for 5 years, His
responsibilities required spaclalized skills

-in electronic circuitry, the application of

laboratory instrumentaiion, and performance
reviews.
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biana Scamme1l
Technical Marketing Project Manager
_ CompuChemm Laboratories

Responsibilities: Ms. Scammell is responsible for providing
guidance on special projects by reviewing
client requirements in conjunction with the
laboratory capacity and subsequent management
of the project. " This includes: review of
request for proposals (RFPs), coordinating
scope of work with the laboratory, designing
reporting format, and resolving associated
inquiries.

Acts as a technical liaison between CompuChem®
Laboratories and the client, investigate and
resclve technical inquiries. Also acts as
techncal 1iaison between the Marketing
Department and the Taboratories.

Education: Ms. Scammell attended Virginia Polytechnic
Institute & State University in
Blacksburg, VA. 96 hours towards
Bio1ogy/An1ma1 Science

Experience: A Pr1or to joﬁning Computhem® Laboratories,
Ms. Scammell was a Laboratory Technician for
Virginia Polytechnic Institute & State
University where she collected water &
sediment samples and performed routine
chemical analysis.

Before being promoted to Technical Marketing
Project Manager, Ms. Scammell held the
position. of Environmenta1 Projects Manager and
Technical Review Specialist.
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Michael Mattocks
Data Review Specialist
CompuChem?® Laboratories

Responsibitities: As a Data Review Specialist Mr. Mattocks is
responsible for assuring the technical quality
of commerical data by performing technical
audits and monitoring laboratory trends.

Education: © 7 Mr. Mettocks received a B.S. in Chemistry from
North Carolina Central University in 1986.

Experiance: - .--- - - - From February 1983 to September 1986, Mr.
: Mattocks was employed as Lab Technician with
NIEHS. From September 1986 to May 1985, Mr.
- -—— -Mattocks was employed with Duke University as
Laboratory Assistant.

Mr, Mattocks joimed CompuChem® as GC/MS
Trainee on Juné 29, 1986. On March 30, 1987,
he was promoted to GU/MS Operator and was
responsible for analyzing and interpreting
samples using GC/MS.
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_ E. Robin Nowell
Data Review Specialist
CompuChem?® Laboratories

- As a Data Review Spécialist, Ms. Nowell the

assures technical quality of commercial data

" by performing technical audits and monitering

iaboratory trends.

Ms. Nowell attended NL State University from
1974 to 1981, working toward a B.S. Degree in
Zoology and Chemistry.

Prior to joining CompuChem®, Ms. Nowell worked

as a Laboratory Technician with Burroughs:
Wellcome from November, 1981 - April, 1982,
Prior to her promotion to Sr. Technical
Reviewer, Ms. Nowell has held various
positions at CompuChem®. Ms., Nowell was hired
as a Biomedical Technician and was soon
promoted to GC/MS Operator Trainee and was
later promoted to the positions of GC/MS
Operator, then to Technical Reviewer.

Ms. Nowell has 212 years experience in the
operation of GC/MS/DS on environmental samples
and 6 months experience in the screening and
extraction of biomedical samples.
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Stephanie D. Wagner
Data Review Specialist

CompuChem® Laboratories

- As a Data Review Specialist, Ms. Wagner fs
responsible for specializing in volatile
sample review, but trained in all analyses.
She assess mass spectra for compound 1ist hits
and unknowns. Ms. Wagner makes final decisions
on reinjection and repreparation of samples.
She also writes laboratory notices to explain
irregularities to clients. Ms. Wagner is
involved in sample scheduling and tracking and
interacts with operators and QA department to
ensure completeness and quality of data. She
also audits data reviewed by operators, and
writes standard operating procedures.

Ms. Wagner received a B.S. Degree in Chemistry
from North Carolina 5State University in May
1984 with a Computer Science Minor.

. From October 1985 to July 1987 Ms. Wagner
worked as a GC/MS Operator Trainee. In June
1986 she was promoted to GC/MS Operator, where
she analyzed semivolatile EPA samples as well
as commercial BNA samples using & Finnegan
OWA. Ms. Wagner mastered manual tuning, basic
instrument repair and troubleshooting. She
worked in Forensic Drug Testing GC/MS
Laboratory for three (3} months, performed
first level data review and heTped train new
personnel.

From July 1984 to September 1985 Ms. Wagner .
was employed at Research Triangle Institute as

' an Organic Chemist 1, where she synthesized '
and analyzed organic compounds, mainly for the
Natiomal Institute on Drug Abuse ¢ontract.
She ensured the quality of final product using:
NMR, IR, UV, and optical rotation. Ms. Wagner
a?so uti]ized genera'l bench chemistry
techniques plus HPLC work with peptides.
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Eisie 5. Byrd

Sr. Data Review Specialist
CompuChem® Laboratories

~...Ms, Byrd is responsible for performing full

review of GC/MS data and laboratory
deliverables for accuracy and completeness.

Ms. Byrd has a degree in Chemical Engineering
from the Mapua Institute of Technology,
Manila, the Philippines.

~ Before her promotion Ms. Byrd held positions

as Sr. GC/MS Operator, GC/MS Operator, GC/MS
Operator Trainee, and Sr. Laboratory
Assistant. Prior to Joining CompuChem®, she
was employed at Hercules, Inc. as a Sales
Service Engineer, Research & Development
Engineer and, Production Engineer.

Through the variety of positions Ms. Byrd has
held, she has gained 3 years and 15 months

- experience with CompuChem® & remainng previous
- employer in the preparation of extracts. She

has 3 years of experience in the operation of

~ the GC/MS/DS on environmental samples.
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Linda L. Fowler
Senior Data Review Specialist
CompuChem® Laboratories

~Ms. Fowler's primary responsiblity is to

perform full review of GC/MS data and
laboratory deliverables for accuracy and
completeness. She ensures that all data
complies with contractural/customer
reguirements and internal standard operating
procedures.

“Ms. Fowler recedived a B.S. in Medical

Technology from the University of Oklahoma, in
conjunction with the Texas Medical Center,
Houston, Texas.

- Prior to employment at CompuChem®, Ms. Fowler

was employed as GC/MS Operator at Oklahoma
Children's Memorial Hospital. Ms. Fowler has
over ten {10} years work experience in a

laboratory environment.

~"Additionally, Ms. Fowler has done GC/MS

research and development, at Baylor College of
Medicine, in Houston, TX.
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Sarah A. Hubbard
Senior Data Review Specialist
CompuChem® Laboratories

Responsibility: Ms. Hubbard is responsible for performing full
review of GC/MS data and laboratory
deliverables for accuracy and completeness.

Education: ' - Ms. Hubbard has a B.E. deqree in Chemical
Engineering from Vanderbilt University and an
M.S. in Analytical Chemistry from the
Untversity of New York in Binghamton.

Experience: : - . Prior to her promotion, Ms, Hubbard was a Sr.
GC/MS Operator in the GC/MS Laboratory. Prior
to joining CompuChem®, Ms. Hubbard was
employed as a scientist with Northrop
' Services, Inc., where she emplioyed GC in the
i analysis of air pollutants. She has 21so been
- employed with I.B.M. as a Chemist and as an

Associate Engineer,

¥ Through the various laboratory positions she
held, she has gained 232 years of experience in

» : the operation of the GC/MS/DS on environmental

i samples. Additionally, she has one year of

o ‘experience using the purge and trap technigue

for volatile organics.
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Stephanie D. Wagner
Data Review Specialist
CompuChem® Laboratories

As a Data Review Specialist, Ms. Wagner is
responsible for assuring the technical guality
of commercial data by performing technical
audits and monitoring laboratory trends.

Ms. Wagner received a B.S. Degree in Chemistry
from North Carolina State Unviersity in 1984,

From July 1984 to September 1985 she was |
employed as Organic Chemist at Research
Triangle Institute.

Ms. Wagner joined CompuChem® on

October 14, 1985 as GC/MS Trainee., She was
promoted to GC/MS Operator June 9, 1986 and is
responsible for analyzing and interpreting
samples using GC/MS.
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Jeanne C. Alston
Final Technical Reviewer
CompuChem® Laboratories

"~ On December 14, 1988 Ms. Alston joined
CompuChem® Laboratories as a Final Technical
Reviewer, responsible for the review of EPA
and commercial organic samples and commercial,
Commercial CLP and EPA inorganic samples such
that adherence to contract protocols and
internal guality guidelines are met. She
resolves issues/incidents noted in the review
process with the director/manager to ensure
internal quality of deliverable data. Ms.
Alston also documents and tracts the
issues/incidents noted in the review process
to communicate with lab managers. Ms. Alston
is also responsible for interpretation of
current contract requirements and current
statement of work documents.

" Responsibilities:

Education: ' — . Ms. Alston received a B.S. degree in chemistry
from the University of North Carolina in
- Chapel Hi11, NC on August 12, 1985.

Experience: | .~ . ~.. Prior to joining CompuChem®, Ms. Alston was
employed by Triangle Laboratories being
responsible for the extraction and clean-up
(via liquid chromatography technigues) of
dioxin/furan samples. Later she learned to
operate a VG-,magnetic high resolution GC/MS
for dioxin/furan analysis, then she learned to
operate a VG-low resolution quadropole GC/MS
for volatile analysis. Ms. Alston trained
again in the wet lab to learn SOPs for the
extraction of SY and Pesticide samples,
afterwhich, she rotated between positions as
needed. Ms. Alston's other responsibilities
inciuded the preparation and spiking of XAD
traps and VOST (volatile organic sampling
train) tubes.
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T TJanet C. Garrett
Technical Reviewer
CompuChem® Laboratories

In October 1984, Ms. Garrett was promoted to
current position of Technical Reviewer which
involves final review of environmental
analytical data packages for adherence to
contract protocols, laboratory operating
procedures, and quality control guidelines.
Ms. Garrett specializes in EPA/platinum
organic product Tine, with over four years of
data review experience.

Ms., Garrett received & B.S. degree in biology,
minor in chemistry from Appalachian State
University, Boone, North Carolina in 1981.

—--Ms, Garrett began employment at CompuChem® in
February 1983 as a biomedical technician in
the ¢linical division and was responsible for
extraction, screening, and GC/MS analysis of
biclogical fluids for detection of drugs of
abuse. :

In October 1983, Ms. Garrett was promoted to
volatile GC/MS Operator in the environmental
division. She analyzed water and soil samples
on Finnigan OWA GC/MS instruments using purge
and trap method and performed initial data
review including spectral interpretation.

Prior to joining CompuChem®, Ms. Garrett was
employed for 1 1/2 years as a medical
technologist at Roche Biomedical Laboratories,
Inc., Burlington, NC, where she performed
¢linical diagnostic testing on biological
fluids using radioimmunoassays.
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BettyJ. Andershock
_ Final Technical Reviewer

CompuChem® Laboratories

On 7/11/88 Ms. Andershock became a2 Technical
Reviewer, in the Technical Review Department.

Ms. Andershock is responsible for the review

of all environmental lab data to ensure #ts

?ua11ty and contract compliance. She resolves
ssues noted in the review process and

comnunicates with lab managers.

Ms. Andershock %s also responsible for

the interpretation of current contract

" requirements and current SOW documents.

Ms. Andershock writes narratives with each
case explaining data.

Ms. Andershock received a B.S. degree in
Zoology with minors in Chemistry and
Psychology from Marshall University in 1986.

From 9/14/87 - 07/08/88 Ms. Andershock worked
as a GC/MS Operator Semivolatile - CompuChem®.
She was responsible for the analysis of
pesticides, base neutrals, acids, and semi
2's. Ms. Andershock was also responsible for
the interpretation of data to ensure CLP and
internal laboratory quality guidelines. She
has the ability to perform analysis using
Finnigan OWA.

From 7/14/87 - 9/14/87 Ms. Andershock worked
as a Sr. Inorganic Technician at CompuChem®
Labs. She was responsible for performing all

--~inorganic prep procedures. Ms. Andershock

maintained complete control of cyanide and
phenol distillation and analysis. She was
responsible for analyzing cyanide and phenol
by use of technicon, mercury on video 12 using
cold vapor technique, along with some training
on video 22 AA. Ms. Andershock was
responsibie for the interpretation of all data
and ensuring contract complicance in the
review process. '
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John P. McConney
Final Technical Reviewer
CompuChem® Laboratories

Responsibilities: On 7/21/86 Mr, McConney became a Final
Technical Reviewer. In the Technical Review
Department he is responsible for the final
technical review of EPA samples, ensuring
adherence to contract protocols and that

- dnternal quality guidelines are met. Mr.
McConney s also responsible for knowing
current contract requirements and statements
of work, as well as lab methodologies, SOPs,
and deiliverable requirements. He is
responsible for data review which includes
evaluation of raw sample data, raw QC data,
standards, and supporting data. Mr. McConney
is also responsible for the production of the
Case Narrative.

Education: Mr. McConney's educational background consists
of a BS Cum Laude in Zoology from NCSU. This
included chemistry, biochemistry, ecology 2nd
statistics coursework, as well as graduate
Tevel coursework in Toxicology.

Experience: . . Mr. McConney's work experience at CompuChem®
includes six months in the extraction
laboratory performing a variety of extraction
procedures including dioxin, pesticide/PCB and
acid/base-neutral. Following the extraction
lab, he worked for two and one half years in
the GC/MS laboratory as an operator, where he
performed a variety of analyses including
dioxin, volatile, acid, base-neutral and
semivolatile. Mr. McConney's responsibilities
included 1imited instrument maintenance and
some data review, as well as performing the
analysis. ,

Prior to joining CompuChem® Mr. McConney

worked in the Quality Control laboratory of a
major pharmaceutical manufacturer.
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Cynthia E. Edwards
Final Technical Reviewer
CompuChem® Laboratories

Presently, Ms. Edwards is a Final Technical
Reviewer in the Technical Review Department.
She 1s responsible for the final technical
review of commercial samples, organic and
inorganic platinum and EPA cases such that

adherence to contract protocols and internal

quality guidelines are met. Ms. Edwards is
21so responsible for resolving
fssues/incidents noted in the review process
with the appropriate lab; consulting with the .
technical and/or quality director/manager to
ensure internal quality of deliverable data;
documenting and tracking the issues/incidents
noted in the review process to communicate
with lab managers; and interpreting current
contract requirements and current statements
of work documents.

Ms. Edwards received a B.Sc degree in
Chemistry and Biochemistry from Spelman
College in Atlanta, Georgia. She completed
two years of graduate studies in Analytical
Chemistry at the University of North Carolina
at Chapel Hill. Ms. Edwards has also
completed additional course work at Georgia
Institute of Technology in Atlanta, Georgia.

Ms. Edwards honors, awards, and significant
achievements are as follows: OQutstanding
Young Women of America, American Chemical
Society, Teaching Fellowship in Chemistry
(UNC-CH), Dean's List, The National Dean's
List, Who's Who Among Students in American
Universities and Colleges, Stanford University
Linear Acceleration Program (Stanford,
California), and Honors Research Program.

Prior to joining Compulhem®, Ms. Edwards

worked as an Analytical Chemist for Research
Triangle Institute {RTP, NC). She was
respons ible for identifying verification and
?urﬁty determinations of toxic compounds.

echniques included. upi e e m3atg'g,7*§s
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ML/LC, melting/boiling point determinations,
IR, UV/Yis, NMR, and nstrumentation
trouble-shooting. Ms., Edwards was also

7 yesponsible for dose formulation analyses

which included method development/validation,
recovery studies, homogeneity and stability
studies. Technical report preparation was
also her responsibility.

Ms. Edwards had compieted internships at the
fo\]owin? locations: Burroughs Wellcome
(RTP, NC}, Monsanto Company ?St. touis, MO),
Woods Hole Oceanographic Institution (Woods
Hole, MA), Ebasco Company and Consolidated
Edison of New York (NY, NY), Science Research
Institute and Georgia Institute of Technology
{Atlanta, GA). She had also worked as a
Teaching Assistant for the University of
North Carolina at Chapel Hill.
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Toney C. Spruell
Final Technical Reviewer
CompuChen® Laboratories

Responsibilities: In 1988 Mr, Spruell became a Final Technical
Reviewer, where he is responsible for the
review of all analytical samples and he sees
that they meet the prescribed laboratory

protocols.
Education: Mr. Sprueil received trainin% in Biology from
the University of Norh Caroiina from

18975 -« 1978 and training from Durham Technical
Institute in Engineering from 1979 - 1980.

Experience: . _ - From May, Y978 to August 1983, #Mr. Spruell was
‘ employed with Monsanto as a Chemical

Engineering Research Tecthnician, responsibie
for research and develcpment on the holiow
fiber membrane project {Prism Separators).
Mr. Spruell operated and maintained
simulations pilot operations using
GC and GC/MS as analytical tools to study the
flow of environmental gases through these
membranes. .

Mr. Spruell joined CompuChem® in August, 1983

e I ~and has held the positions of GC/MS Trainee,
GC/MS Operator and Senior BL/MS Operator where
he was responsible for the analysis of
environmental volatile samples utilizing GC/MS
and for the generation of complete data
packages in an accurate and timely manner.
This position also served as a Technical
Advisor to other GC/MS Operators and
Traineés on a particular shift.
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Rebecca E. Linvill
Final Technical Reviewer
___ CompuChem® Laboratories

Responsibility: _ . On November 30, 1987 Ms. Linvill became a
Final Technical Reviewer, in the Technica)
Review Department where she reviews commercial
and EPA organic lab reports for accurate
" interpretation of raw data, adherance to
12t§rna1 quality guidelines, and completeness
of data.

Education: Ms. Linvill recedved a B.S. degree in Soil and
Water Science from the University of
Californiae, Davis.

Experience: ... . . ._... _ :Prior to joining CompuChem® Ms. Linvill was
' ) employed by EMCON Assoc., in San Jose, CA as
i : an Environmental Sampling Coordinator. Her
' responsibilities were to coordinate
environmental sampling team's activities
. ~involved in sampling soil, water, wastewater,
and sludge for commercial clients.
Ms. Linvill was involved 4n the
_interpretation of analytical testing and she
recommended monitoring programs. Ms. Linvill
also wrote proposals and bids for the Chemical
Services Department, and she coordinated
distribution and reviewed analytical data for
completeness. Field work included monitoring
all forms of environmental media.

From 6/84 - 1/85 Ms. Linvill was a Student
Assistant, at the State MWater Resources
Control Board; Sacramento, CA, where she
researched the acute, chronic and
bicaccumulative effects of trace metals on
aquatic organisms. She summarized results

for six metals and included an extensive
1iterature search. The project was related to
Kesterson Reservoir and the San Luis Drain
Research., Ms. Linvill developed water guality
criteria using the Kaplow Method for six trace

‘metals.
AR300676
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From 9/79 - 6/84 Ms. Linvill was employed as a
Lab Assistant at Land, Air, and Water
Resources; U.C. Davis, CA. She analyzed soil,
water, and plant samples for inorganic
constituents utitizing the AA, colorimeter,
pH, and EC meters. Ms. Linvil] researched the
pesticide DBCP and summarized known
groundwater contamination.
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Anna Feather

Fina1l Technical Reviewer
CompuChem® Laboratories

In March 1988, Ms. Feather accepted the
position of Final Technical Reviewer being
‘responsible for reviewing EPA and commercial
inorganic data.

‘Ms, Feather received a B.S. degree in biology

in May 1986 with minor courses in chemistry at
Bardner-Webb College in Boiling Springs,
North Carolina.

- Ms, Feather became a Forensic Drug Testing

Screening Technician with the responsibility
of RIA, EMIT, and TLC screening for drugs,
after one (1} year as a Laboratory
Chromatographer, at CompuChem®,

Ms. Feather began her career at CompuChem?®
Laboratories as a Laboratory Chromatographer
in the High Hazard Laboratory, where she was
responsible for extracting herbicides,

_ pesticides, and dioxins from soil and water

sampies.
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John £. Tzavaras

Developmental Chemist 11
CompuChem® Laboratories

" Responsibilities:

Education:

Experience: . .. ____ _

As Developmental Chemist II, Mr. Tzavaras has
been responsible for the training of all lab
individuals in the preparation and analyses

of samples of all types for the determination
of metals, cyanide, phenols and any other
inorganic constituent using instrumentation
available in the inorganics laboratory. He is
also responsibie for the review of data from a
technical quality standpoint.

Mr. Tzavaras recelved an undergraduate degree
in Chemistry from Tufts University in 1976
and an A.A.S., degree from Durham Technical

Institute in Electronics Engineering

Technology in 1985.

“From 1977 - 1980 Mr. Tzavaras was employed by

Instrumentation Laboratory as a2 Product
Specialist. From 1976 - 1977. Mr. Tzavaras
was employed by Herbert V. Shuster, Inc. as an
Analytical Chemist.
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Logging In Samples

~Storing Samples

Dioxin Samples

Purging Sampies
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Subcontractors
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Returning Raw Samples
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. L o Paperwork For Repeats
Rescheduling Samples In The
CLMS

Production Planning and Control SOP 2.8: Coordinating Samples
' T - Tssuing Samples
Monitoring the Progress of
: , Samples
: - T -~ Handling Repeats

. Production Planning and Control SOP 2.9:  Document Control
Inventorying Sample Folders

Storing Documents
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Water Samples
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Inorganics SOP 1.7: Collection Of Double Distilled/Deionized Water
For Use In Inorganic Analysis
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Introduction

Analysis Code Cross-Reference Tables

Sample Preparation Procedures

A. Solids
1. Volatiles
a. Sample Preparation Procedure 111 - "Low Level Volatiles in
- - 5011s, Sediments and Sludges.”™
b. Sample Preparation Procedure 156 - "Medium Level Volatiles in
Soils and Sediment/Organic Matrices; Methanolic Extraction.”
2. Semivolatiles
a. Sample Preparation Procedure 103 - *Preparation of Solid, Low
Leve] Samples for the Analyses of Acid and Base/Neutral
Organic Compounds by GC/MS.™
b. Sample Preparation Procedure 160 - *Priority Pollutant
Semivolatile, Matrix Spikes 5/5/5.“
3. Pesticides/PCBs/Herbicides

a.

b.

Sample Preparation Procedure 142 - “Preparation of
Soi1/Sediment/Siudge Samplies for the Analysis of Pesticides/
PCBs by GC/ECD.*®

Sample Preparation Procedure 151 - "Preparation for Analysis
of Chlorinated Herbicides in Sediment/Soil.*™

2,3,7,8 - Tetrachlorodibenzo-p-dioxin (TCID)

a.

Sample Preparation Procedure 135 - *2,3,7,8-Tetrachlorodibenzo
-p-dioxin in Soi11 and Sediment by High Resolution Gas
Chromatography/Low Resolution Mass Spectrometry.*
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5. Metals

a.

b.

Sample Preparation Procedure 136 - “Preparation of Solid
Samples for the Determination of Metals by Inductively Coupled
Plasma (ICP), Flame and Flameless Atomic Absorptior
Spectrophotometry (AAS).®

Sample Preparation Procedure 162 - "Preparation of Solid
Samples for the Determination of Mercury.®

6. Other Parameters

al

b.

Liquids

Sample Preparation Procedure 139 - *Sample Preparation
Procedure for Cyanides in Soi1/Sediment/Sludge.*

Sample Preparation Procedure 150 - *"Sample Preparation
Procedure for Phenocls in Soil1/Sediment/Sludge.*

1. Semivolatiles

a.

Sample Preparation Procedure 001 - “Preparation of Water
23mp1és'for the Analysis of Acid and Base/Neutral Compounds by
C/MS.»

Sample Preparation Procedure 908 - "Preparation of As-Received
Acid and/or Base/Neutral Extracts for Analysis by GC/MS."

Sample Preparation Procedure 011 - "Priority Pollutant
Semivolatiles, Matrix Spike - Water."

Sample Preparation Procedure 020 - “Processing of Agqueous
Samples to Acheive Lower Than Normal Detection Limits For
Solvent Extractable Organic Compounds {Special Compounds).

Sample Preparation Procedure 030 - “Processing of Aqueous
Samples to Acheive Lower-Than-Normal Detection Limits for Acid
and B/N Compounds (1 Liter Extraction).*

2. Pesticides/PCBs/Herbicides

a.

b.

Sample Preparation Procedure 002 - "Extraction of Water
Samples for Analysis of Pesticides/PCBs.*

Sample Preparation Procedure D09 - "Method for Chlorophengx
Acid Herbicides in Drinking Water." 53500723
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¢. Sample Preparation Procedure 402 - "Dilution of 0%) Sample for
Analysis of Pesticides/PCBs.”

d. Sample Preparation Procedure 922 - “Preparation of -As-Received
Pesticide Extracts for Analysis by GC.*

e. Sample Preparation Procedure 21 - “Preparation of Aqueous
Samples for the Analysis of Priority Poliutant Pesticides at
Lower Than Normal Detection Limits.*

3. 2,3,7,8- Tetrach1orodibenzo-p—dioxin (TCDD)

a, Sample Preparatﬁon Procedure 027 - 'Preparation of an Aqueous
Sample for the Determination of 2,3,7,8-TCDD.*

4, Metals

a. Sample Preparation Procedure 029 - *Preparation of Water
Samples for the Determination of Metals by Inductively Coupled
Argon Plasma (ICAP), Flame and Flameless Atomic Absorption
Sectrophotometry (AAS)."

’ 5. Other Parameters

2. Sample Preparation Procedure 060 - “Formaldehyde Determination
% in Agueous SampTes .

IV. Instrument Procedures - All Fract1ons, So11d and Liquid Matrix
A. Fractions; Solid and Liquid Matrix
T. Volatiles
2. Instrument Procedure 205 - "Low Level Solid Volatile Organics.™

b. Instrument Procedure 201 - “Low or Medium Liquid Volatile
Organics."

¢. Instrument Procedure 250 - *Low or Medium Ligquid VYolatile
Organics + Xylenes.®

d. Instrument Procedure 705 - *Low or Medium Liquid Volatile
Organics + Matrix Spike.™

e. Instrument Procedure 703 - “Low or Medium Liquid Volatile
Organics + Library Search.™
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f.  Instrument Procedure 221 - “Low or Medium Liquid Volatile
Organics; Library Search Only.*®

“g. Instrument Procedure 260 - "Low Level Solid VolatiTe Organics;
Library Search Only."

h. Instrument Procedure 709 - “Low Level Solid Volatile Organics
+ Library Search.™

i. Instrument Procedure 251 - “"Low Detection Limit Liguid
Volatile Organics."

. Instrument Procedure 712 - “Low Detection Limit Liquid
Volatile Organics + Library Search.™

k. Instrument Procedure 713 - "Low Level Solid Volatile Organics
Matrix Spike."

1. Instrument Procedure 251 - "Low Detection Limit Ligquid
Yolatile Organics + Xylenes.*

m. Instrument Procedure 238 - "Low Level Solid Volat{le Organics
+ Xylenes."

n. Instrument Procedure 258 - “Medium Level Solid Volatile
Organics (Methanolic Extraction).®

Semivolatiles

a. Instrument Procedure 202 - *Solid or Liquid Acid Extractables.”
Instrument Procedure 203 - “Liquid or Solid Base/Neutral
Extractables.*® -

c. Instrument Procedure 701 - *Acids; Method 625 & Library Search.*

d. Instrument Procedure 702 - "Base/Neutral, Method 625 & Library

- Search.*

e. Instrument Procedure 222 - 20 Peak Tentative
Indentif ication-Acid Fraction.™

f. Instrument Procedure 223 - "20 Peak Tentative Indentification

~Base/Neutral Fraction.*
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g. Instrument Procedure 252 - "Acid Extractables-Lower Detection
Limit.” -

h. Instrument Procedure 253 - "Base/Neutral Extractables lLower
Detection Limit.* -

i. Instrument Procedure 710 - ®Acids - Lower Detection Limits &
Library Search."”

J. Instrument Procedure 711 - “Base/Neutral - Lower Detection
Limits & Library Search."

k. Instrument Procedure 248 -~ *TCDD Instrument Procedure.¥

3. Pesticides/PCBs/Herbicides

; a. Instrument Procedure 101 - "Solid or Liquid Pesticide/PCB
; Analysis.”
i b. Instrument Procedure 103 - *So1id or Liquid Herbicide Analysis.™

¢. Instrument Procedure 111

. Analysis."

4. Metals

"As Received Extract Pesticide/PCB

a. Instrument Procedure 001 - “Determination of Metals By
Fiame/Furdnce Atomic Absorption Spectrophotometer.”

b. Instrument Procedure 005 - “Determination of Mercury in Liquid
Samples and Digestates from Soils/Sediments/Sludges (Automated
Cold Vapor Technique).™

c. Instrument Procedure 308 - "Determination of Metals by
Inductively Coupled Plasma.™

5. Other Parameters

a. Instrument Procedure 501 - 'Determinatﬁon of Cyanide, Total in
© 7 Liquid Samples."*

b. Instrument Procedure 5072 - "Determination of Phenolics, Total
Recoverable. in Liguid Samples."*

¢. Instrument Procedure 551 - "Spectrophotometric Measurement of
Forma ldehyde."

*Applicable for analysis of aqueous distillates from manual distiil
. solids or liguids. ﬁﬁ%ﬁ[ﬁ%
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QA/QC Policies S

A.
B.

QC Assessment-Semivolatiles, Acids, Bése/NeutraTs
GC Assessment-Vo1a£11es. : : -
QC Assessment-Pesticides o -

Surrogate Control Limits - Liquids/SoTids

Liquid QC Spike Acceptance Criteria .

So1id QC Spike Acceptance Criteria

Metals/Cyanide/Phenols {Colorimetric) QU Acceptance Criteria
Holding Time Requirements

Compound Lists

Surrogate Standards

Internal Standards
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Appendix D

Condition Codes = . -

CompuChem® Laboratories uses conditiop codes to sigpify either
fﬁe cause of a sample fratifon;é-fé{ihré-éf ihe final status of a sample before
release (see page 4). The “comments" here describe the consequences of a con-
dition code, the type of analysis for which the code applies, and/or special
{nstructions for using the code. These codes are entered in the Computerized
Laboratory Management System (CLMS) under the “COND* column of the "Sample
Detail" database and govern the release of the report to the client.

This code 1ist is divided into three sections. The first group of codes are
“failure" codes; they apply to all samples repeated because certain criteria
have not been met. The codes appear in the Ptior (P} slots of the Sample
Detail. Thé next group of codes are "Final" codes used for production samples
that have met criteria and mzy be reported to the cliient: reports for samples
having these condition codes may or may not include the standard Quality
Assurance Notices supplied to each Taboratory station. The third group of codes
are for Quality Control sampies:. part A is composed of codes also used for pro-
duction samples; part B 1ists codes that apply to quality control samples only.
This final 1ist covers Quality Control data that do not meet 211 Quality Control
criteria but are “salvageable" by Quality Assurance if the associated production

samples are not affected. Codes from groups Il and III appear exclusively in

AR300728

the final (F) slots of the Sample Detail.
At the end of this section is 2 chronicie of the changes 4n the Condition
Codes over the Tast year. It is critical to the laboratory syst%xﬁ@&ﬁ)?’f@@he

most recently revised 1ist be used in each department. This chronicle also ser-
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ves to resolve misinterpretations and misuses of the codes and to explain the
applications of the codes further. -

The 4individual laboratory stations are responsible for assigning codes to
all issued paperwork, even if no injection is made. As well, every scheduling
detail must have an assigned Condition Code. Any questions concerning Condition
Codes are addressed to the Senior Quality Assurance Analyst, who monitors the
codes periodically to ensure correct application and to pinpoint problem

trends for management.
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COMMENTS

A A WD e W D A G N e o e ey e e o e W g A A

1. FAILURE CODES FOR ALL PRODUCTION AND QUALITY CONTROL SAMPLES

AH
AL

BB

BF

BH
BL

BS.

BY

CA

CL

co
Cs

)

DW

1"

acid surrogates high

acid surrogates low

bad associated blank

blank requires florisil cleanup

base/neutral surrogates high
base/neﬁfra] surrogates low
bad associated spike
back-up extraci; screened
medium

cancelled

needs secondary cleanup
concentration required
cafryover suspected from
previous analysis
contamination suspected

reguires dilution

wrong dilution used

Verify vial volume and 1.5. areas.

 Use only when not a chromatography related

problem (PC).

Use for samples which are not analyzed
because associated with a bad blank--see
chronicle

Used when associated pesticides flori-
silled

See AH ;odqﬁ__m
See AL code

associated sample spike

Extracted low level, but not run

: App1ﬁes to all sampies (including Quality

Control's} cancelled and never analyzed

~ {fi11 out form}

TCDDs needing alumina cleanup
Vial volume above mark

Reinject if rest of data is acceptable--
see chronicle

Applies only to effected samples in which
contamination is verified

- GC/MS usua11y_d%1utes sahp1e but may want

sample reextracted using less raw sample.

Lab must rerun at correct Hﬁ%ution

0730
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ED = extract went to dryness

FH = 2-fluorophenol high only

FL.= 2-fluorophenol low only

FO = foamed during purging

IF = instrument failure; data lost

IH = internal standard(s) high

IL = $nternal standa;d(s)rlﬁﬁ _

IM = internal standard(s)} missing

IR = fon ratios outside range

IW = wrong instrument

JS = reinjection matches previous
analysis

LA = lab accident; sample data lost

LS = screened 1ow, but reai1y high
level : .

MS = screened med, but really c1ean

NM = no match to prior run or
duplicate :

0T = other

Appendix D
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Usually reextract .

Must re-extract unless 1.5. problem
Same aé_abdve; verify all areas
VOA's, reprep at dilution, repurge
Describe fajlure in comments

Reinject unless 1.S. solution added; also
seg IL

£ extract standard not appropriate,
reinject or reextract

Sotution not added during preparation

TC0Ds

Injected on wrong OWA - reinject

Use if data fails for same reason; see

~ chronicie

Describe LA in comments section

GC/MS run indicates medium Jevel

BC/MS results indicate low level

Applies to appearance of sampie extracts

~--or RICs, not % recoveries

Describe failure in comments

AR300731




OW = wrong original used for
" Quality Control sample

PC = poor chromatography
. RI = recovery indeterminate o

RN = re-analyzed neat; was ru
diluted o

RO = signal-to~-noise ratio out

RU = repeated unnecessarily

SF = Spike recoveries failed

SH = Surrogate(s)} uniformly high
51 = Spiked Inadvertently

SL = Surrogate(s) uniformly low

SM = surrogate or spike standard-
missing

SW

Wrong standard(s) used

UP = unacceptable pﬁecision between
QCs o ' T

VC = purge vassel cracked

VR = verify results

Appendix D
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Automatic re-extraction -

Perform maintenance if necessary

" TCODs

Used for relatively clean RIC

TCDDs

An acceptable prior run exists; see
Chronicle

See SOPs for approval criteria
See AH, AL codes and chronicle
Automatic reextraction

See AH, AL codes and chronicle

Solution not added inadvertently

Usually automatic reextraction

For comparing $Ss or Duplicates
{RPDs between spikes, hits, surrs.)

YOAs® reprep samp'le and repurge

- Sample repeated to verify hits, etc.

AR3D0732
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°These are the codes for runs which have valid surrogate datz to b?}?TEF[FESTWBq3
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1I. FIRAL CODES FOR PRODUCTION SAMPLES: DATA TO BE REPORTED
DA = dilution acceptable Sample required reanalysis as’a dilution;
criteria met/qualified -
EA°= reextraction data acceptable For sample reextracted at least once,
even if also reinjected
EB°= reextraction data billable Recovery is within +/- 5% of the failing
' surrogate's recovery
ES°= reextraction same as prior QAN required; "matrix" effects confirmed;
extraction a1l data comparable
JA°= reinject data acceptable - For sample only extracted once and rein-
Jected successfully
NS = no sample left for reextraction QAN required; lab responsible for deter-
‘mining deliverability of data
. 0K°= data acceptable first time Never use for repeat status; first in-
" through : Jjection acceptable as is
RP = reportable prior run Edit failure code to RP if run is

reportable; (see Chronicle)

IT1. FINAL CODES FOR QUALITY CONTROL SAMPLES*

Quality Controls that meet criteria or require laboratory-supplied qualifier:

AN = quality control acceptable hut Blanks and blank spikes tripped by system
not reported and run but not needed
CA = quality control cancelled and ATl samples (includes Quality Controls)
not reported cancelled and never analyzed (fi11 out
form) o
DA = dilution acceptable Quality Control required rerun as ~
dilution; criteria met/qualified by lab P
L
EA®= reextraction data acceptable For Quality Control sample reextracted; o
a1l criteria met/qualified by lab oo
T

the system and used for updating surrogate control limits.

*These are the only codes that will allow associated production samples {
*blast" into Phase II. A1l other codes will hold samples in Phase T
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EB°= reextraction data billable Recovery is within +/- 5% of the failing
‘ surrogate's recovery B
JA®= reinjection data acceptable Quality Control reinjected; a1l criteria
met/qualified by lab
0Ke= data acceptable first time First injection of first Quality Control
through extract; met/qualified by lab
RP = reportable prior run Edit failure code to RP if run is
reportable; see Chronicle
UN = Quality Control unacceptable . Blanks and blank spikes tripped and run
but not used but not needed {See AN code)
§ Quality Controls that don't meet criteria and/or require special Quality

Assurance intervention (Quality Assurance approval or Quality Assurance
, supplied qualifier) for production sample re1ease\: :

DQ = Quality Control required Not acceptable unless Quality Assurance
dilution and qualified approves or inserts special Notice

EQ = Quality Control reextracted Not acceptable unless Quality Assurance
and qualified ' approves or inserts special Notice

JQ = Quality Control reinjected and Not acceptable unless Quality Assurance
qualified approves or inserts special Notice

NG = No sample Jeft for reextraction Not acceptable unless Quality Assurance
of Quality Control approves or jnserts special Notice

0¢ = Quality Control is OK and Not acceptable unless Quality Assurance
qualified approves or inserts special Notice

{see Chronicle)
°These are the codes for runs which have valid surrogate data to be entered into
the sysem and used for updating surrogate control 1imits.

*These are the only codes that will allow associated production samples to
*blast® into Phase 1I. A1l other codes will hold samples in Phase I.

AR30073h
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Chronicle of Revisions

Revised 1-31-84:

Revised 2-5-84:

Revised 3-28-84:

Revised 7-27-84:

Revised B-28-84:

Revised 1-23-85:

Codes no

New UP code (note above); also note that EA code 1S now being
used where RA was used--there is no longer an RA code.

New JS and DA codes. These will prevent the unnecessary coun-
ting of problems existing in the first injection and confirmed
in the reinject, and differentiate those samples requiring
dilution and reinjection from those which had other problems
requiring simple reinjection.

New ES and NS codes. These take the place of the old codes QA
and QN, respectively. The purpose was to create codes which
would avoid confusion incurred with the old codes. See defi-
nitions above.

Added codes BF and NM.

BF = pesticide bTank requires florisil cleanup (since asso-
ciated samples did}
NM = did not match previous run(s), mate or original (in

terms of the appearance of the RIC or chromatogram)

Added NA code. This c¢ode 4s used for samples which failed but
did not require repeating (these will almost always be Quality
Control samples). This applies to blanks which fail (can't be
reextracted} or sample spikes for which the original failed
and was confirmed in the same way (ES).

longer used -~

NR = (Not Required}. Use the RU code if repeated in error, or
the AN or UN code if Jts a Quality Control that was run
but not needed. Use CA code if ii's a cancelled Quality
Control that was never run (see CA code below).

NA = {No further Analysis needed}. Was being used for Quality
Controls that failed but could not be repeated. The EQ,
JQ, and DQ codes have been added for this purpose.

DL = {DBC recovery low). Use SL, SH codes for the pesticide and
herbicide surrogates.

EM = (Extract Missing). Obsolete. ﬂﬁ300735

PM = {Paperwork Missing). Obsclete. o

VRN

- -
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= {Bob Whitehead's area). Was used for tracking purposes,
but w111 have QA Queue now .

.

(Lab Go Back) Used for tracking, but obsolete.
Codes added to 1ist --

-~EQ = needed to qualify Quality Control data that didn't meet
all criteria, but couldn't or shouldn't be repeated.

DG = same as above.

JQ = same as above.

AN/UN = breakdown of old NR code; needed fo determine how often
Quality Control samples are run unnecessarily and whether
or not they passed.

CA = same as above, but for those Quality Controls never run;
must complete a System Cancellation Form and submit to
Scheduling and Control.

~RU = needed to track repeat request errors and repeats not
actually needed.

SE = for semivolatile and volatile screens which were not

covered in old contract.

TH/TL/EL/EH = New Caucus surrogates whﬁch are no 1onger advisory

Changes/c1arificat1ons of existing codes -

JS = cannot be used as an acceptable final code; always must
be used to imply repeat is necessary. For example, if
reinjecting to see if peaks are resuit of carryover, and
reinject looks exactly the same, use JA or JQ codes, not
JS (even though results are the “same").

DA = when applying to pesticide data, cnly use for those
samples that require rerun as dilution. tﬁg
BB = use only for samples (not blanks) associated with, and E;;
never run because of, a bad blank. P
CT = use for contaminated blanks that affect wh 1§hgﬁtches, or 2;;
samples that were individually contaminate& ot

blanks were acceptable; also, when verifying carryover ¥%
blanks by reinjecting, and the peaks are actually found
to be contaminants present in the extract, change pr1or
CS code to CT.
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use only when carryover has been ver1f1ed by re1nject10n

-(see CT code above).

individual 1ab stations are now responsibie for deter-

mining the validity and "deliverability” of any existing
?ata, a Quality Assurance Notice must be inserted by the
ab

use the UP code when RPD values fail, and the NM code
when the possiblity exists that 1} different samples were
used to prepare duplicates; or 2) the repeat of a prior

_extraction/preparation may have been prepared from a dif-

ferent sample.

applies also to pesticides and herbicides now, instead of
the DL code, which was redundant.

Code deleted from system --

SE =

Codes added
- --BU

FS

IW

LS

MS

0Q

~

" screen error; this code now subdivided into several more
specific codes

to system --

=

1t

backup sample; the sample was extracted low level, but is
not needed at this time because screen indicates Medfium
Level. . This code 1s needed for the Low Level extraction
queue. : .

screen failure; the blank or blank/spike in the batch
screened Medium Level, or the original used for spikes
scre%ned Medium and sp1kes must be reextracted as a
result -

sample or blank injected on wrong instrument and must be
reinjected.

screened low, but GC/MS results indicated Medium Level is
more appropriate.

screened Medium, but GC/MS results indicated Low Level is
more appropriate.

Quality Control is OK {first attempt)}, but
qualified with Quality Assurance Notice or ﬂgggilgﬁéﬁgty
Assurance approval.

AR300737




|
|
®

o —

Revised 5-14-85: S
Codes added to system --

Revised 1-9~86:

EB

Appendix D

Revision No. 2

Date: August 11, 1986
Page 12 of 12

RA = RIC appearance is unacceptable; pertains usually to high
baseline, large solvent peaks, etc.

-

-

BS = used when the sample spike(s) and blank spike failed; the

- entire batch 1s reextracted and a1l associated samples
get the BS code; the spikes are assigned the normal
fajlure code.

reextraction results Pass, but one or more surrogate
recoveries are within +/- 5% from the failing surrogate's
recovery {same as ES, but data passes).

NF = the final injection is not the one being reported; for a
previous run which is later found to pass or is quali-
fied so it can be reported; this code will appear in a
“p"* slot, even though it was run last.

RP = reportable previous injection; used $n conjunction with

NF; the failure code once assigned to this run must be
edited to RP on the paperwork and in system. This will
be the code appearing in the *F* slot.

Codes added to system --

- VR

used when sample repeated to verify hits or peaks found
in run (particularly for pesticide confirm).

M = origina] screened medium, Qc needs to be repeated.
0L = original screened Tow, QC needs to be repeated.

RB

report both runs; use when EPA blank s run on two dif-
ferent instruments but both runs are reportable.

Codes deleted from system --

DH = obsolete
EH,EL,PH,PL,Th,TL,NH,NL,YH,YL = specific surrogate failures
will be tracked using recovery QUIZ reports. Just use
StL,SH,AL,AH,BL,BH codes for surr. fai1ures.
FS = OM and OL Qii]rbe used 1n most cases.

.ﬂ
NF = will use VR instead; this is a prior code even QLSLQ%Bit
the final run.

RA = obsolete, mOStxébé;;é\Fe PC in most cases. R

|
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APPENDIX E

CHAIN-QF-CUSTODY -
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Chain-of-Custody _ .

Sample Receiving and Handling:

| Depending on the client's requirements, chain-of -custody can be initiated
by CompuChem® when the shipping containers (SampleSavers) are sent to the field
or by the client at the time of sampling. Custody tape is provided to ensure
the integrity of the SampleSaver® and its contents. The chain-of-custody form
(see Example 1) accompanying the incoming samples 1is evaluated and reviewed by
the Sample Receiving Suﬁervisor to ensure that document control information is

- accurate and complete. If samples are not in Qood condition {i.e. broken or
leaking bottles) or chain¥0f-custody information is incorrect or inadequate, the
client is contacted immediately. The condition of the sampie including

integrity of seals is also noted on receiving documents.

If chain-of-custody 1s intact, as-received samples are logged into the
Computerized Laboratory Management System (CLMS) and scheduled for preparation/
“analysis according to the c11en£'s analytical requirements. At this point the
client's sample identifier is assigned a unique CompuChem® identification number.
Labels are automatically generated by the computerized system, and securely
affixed to the sample container. The sample is now ready to be transferred to
the raw sample sto%age refrigerator. A copy of the chain-of-custody and sample
receiving documents are inserted into a file folder, labeled with the sample's
CompuChem® number, and transferred to the Production Planning and Control data
AR3Q07140

files. The original chain-of-custody is mailed to the client with
acknowledging receipt of the samples.
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Raw Sample Storage:

. The Sample Custodian is responsible for organizing and maintaining the
security of the raw sample storage refrigerator. Routine access to this locked
refrigerator is restricted to the SampTe Custodian. Sample containers are
removed by the Custodian only when accompanied by the appropriate chain-of-

custody tracking forms.

- Transfers for Sample Preparation:

The Sample Request Form (see Example 2) is used by the individual labora-
tory stations to request release of raw sample containers by the Sample
Custodian. It documents transfer of sample containers from the storage refri-

gerator to the designated sample preparation 1abo%atories.

Transfers of Prepared Samples to Storage:

Once the extract/aliquot is prepared from the raw sample, it is returned to
the Sampie Custodian for storage. The Extraction Worksheet (see Example 3A) or
Sample Preparation Worksheet (see Example 3B}, depending on the preparation
requirements, is used to document this transfer. Again, the prepared samp les

are stored in a locked, restricted-access refrigerator.

Transfers of Extracts to Instrument Laboratories:

Depending on the analytical requirements, the sample extract is released to
the appropriate instrument lab. Chain-of-custody for this transfer is docu-
mented by any of several lab Worklists, divided according to fraction type (see
Examples 4A, 4B, 4C, 4D and 4E)., Pesticide and TCDD extracts, Ef?¥f§1§i§ﬁ7y can

be analyzed in large numbers via autosampler sequences, are sent directly From the

w7
- e
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Sample Preparation Laboratory to the GC Laboratory. Chain-of-custody for this

transfer is accomplished with the use of the appropriate Extraction Worksheet

(see Examples 5A and 5B).

Transfer of Extracts from Instrument Laboratories to Samp1e Storage

After the laboratories have completed the sample's scheduled analysis, the
extracts are returned to the sample storage area. The appropriate lab
worksheets are signed by the Sample Custodian and the individual returning the
sample. The sample is then stored in the appropriate storage refrigerator.

Commercial samples are stored for thirty days after reporting, and EPA
samples are stored for 60 days after reporting on the analyses. Sample extracts
are stored for 6 months. When these storage periods have expired, the samples
and extracts are disposed of as hazardous wastes, in accordance with Federal and

State regulations.

Data Report Cha1n-of—tustody B o

_ Conputer-geﬁ;;éted hardcopies from the instrument analysis contain the
sample identification number on each page. As part of the data report, the GC
or GC/MS Worksheets (see Examples 6A and 6B) are used to record information per-
tinent to the analysis of each extract (i.e. instrument, data of 4njection, ana-
lyst, etc.}. Once the data report is assembled and evaluated by the
laboratory's Data Review Staff, it is transferred to the Production Planning and
Control data filefolder. Along with the original chain-af-custody and sample
receiving information, the report is reviewed by a member of tgf Eﬁq?nical
Review Staff. A key concern in this step of the review hﬁerarchy is to ensure

that the chain-of-custody 1is dqcumented and unbroken. . -
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-

Data Storage:
Copies of the data report and all associated chain-of-custody documents

are archived in a locked, off-site storage facility for an indefinite period of

time.

AR300743




COMPUCHEM |ABORATORIES

FC Y RE D
Q4. NO PROJECT NAM e o
e
NO. ol
SAMPLERS: (Sipsne) oF (o
con nEMAR
TAINERS o
NO. | DAYE | UM w M STATION LOCATIOM 1o
Relinquished by: (Sigeonre) Dote /Time | Received by: fhignonve) Rellnguished by: tSipmanw) Date /Time | Recelved by: tignansn)
Relinquished by: (Sipwaw) Dets /Time | Recaived by: (Signonws) Relinquished by: (Sigreamy Dets /Tiene | Hocelupsl by: fSipssany
Ralingquished | Signature) Osw {Time | Reosived for Laborasory Deta / Time
- |




Example 2A L L -
EXTRACTIONS AND VOLATILE SAMPLE REQUEST FORM

. {ECK WHERE APPLICABLE:

Laboratory:
EPA ~ Water - : - Reqguested By:
Comm, Soil , i Date:
CompuChem # Pulied ( ) Samples for 1 2 3 shift
1 {circle ocne)
2, — - - - COMMENTS:
3. .
4, __ _ - _
5. .
6. _ ' ) e
3 7. . e e
‘ e. |
10.
1. _ ~_ CompuChem # = Puylled ( )
12. .S, L
13, 20,
14. 2.
15, - 22.
6. . 23,
7. _ . -
18. - 25,
Rel inquished by: Date: Received by: | Date:

Relinquished by: Date: _ Received by: Hﬁgeaﬁe?E 5

‘inquished by: Date: Received by: Date:




‘INORGANICS SAMPLE REQUEST FORM

Example 2B

ECK WHERE APPLICABLE:

Laboratory:
EPA Water , ‘Requested By:
Comm. Soil o .. Date:

-

Sampies for 1 2 3 shift

CompuChem # Pulled ( ) ] for 1
) . S - - s = T “ A{circle one)
2. COMMENTS:
3. o
4. _ - -
5. o S
6.
7.
8.
S - ~ -
10. S —
11. ~ CompuChem ¥ Pulled ( )
12. _ ' 19,
13. - 20,
4. _ . 21,
15. 22.
16. : 2, |
17. 24,
i8. - .- 25.
Rel inquished by: - Date: Recsived by: Date: .
Relinquished by: : Date: Recefved by: 8
T — —AR30O 76—
‘inquished by: Date: Received by: Dafe?




Al WO ! ML L He

DATL ASSHaLD . -
AnuILNLU §O. - e e e | PAGE ) of
. DAMEL E e : era DD?E.M.“_:V Ew.h&__"'_.nﬁ v.”___g_ hcx.:&f_ . B ADRE B DATE Sz;mz.,_.w
NUMUBEH CODE [ » WPE | Lo voLUME uy JscrEen] | ACR | PEST | BN A | comPt paby -
[} o+
|
D
u.lr.
[ 4wt o
L
L)
lap
ol
L ot

S-Vol Alud 8/N Pust TCDD Ot
SUAOGATE | wO. ‘ o MANUAL COUNTER
”c:u_. FINAL VOLUME VERIFIED N
SUPERVISOR REVIEWED
AMT. , EXTRACTS RECEIVED BY
(o)) _ .
No 127




Example 3B
YOLATILE PREF WORKSHEET

. ssigned to: o T Date:

Sampie '
Sample Prep Case QC Sample _Weight (g} Date
Number Code No. Type | Originat VYolume (m!) Comp .,

~
B
B
B
Surrogate Mo, ' _ - " 7 Schedule Reference _
‘- wount - _ o - a ' _ - TManua | Q)Ql‘a‘hﬂf
Lot _ LT -
Relinquished by Date Recelved by g R @&g ; E g
. Wl inquished by Date Recelved by Date )

AR300748 IR




Example 4A

. GC/MS WORKLIST CASE
SAMPLE REQUEST FORM ‘ DUE DATE

DEL IVERABLES CODE/ INSTRUMENT CODE

Sample Date Date
CompuChem # Prep Run OWA# Operator Rev iewed Comments

1. Biank # 1

2. Blank # 2

3. Sample Spike

4, Sample Spike

5. - ) Original Used

. Re!inquished by Date Received by AR 3E6 1LY

Relinquished by Date Received by _ Date

Relingquished by Date Recefved hv _ Date




Example &B

GC/MS WORKL1ST

SAMPLE REQUEST FORM

DEL I VERABLES CODE/INSTRUMENT CODE

CASE
DUE DATE

CompuChem ¥

Sampie
Prep

Date
Run

OWAF

Date
Operator Reviewed Comments

1-

13,

14,

15.

16.

17.

18.

19.

20.

Relinquished by
Relinquished by

el inquished by

Date

Date

Date

Received by Date

___ Received by Dﬁﬁaﬁfﬁs 0

Received by Date




Example 4C

GC/MS WORKLIST
SAMPLE REQUEST

FORM

DELIVERABLES CODE/ INSTRUMENT CODE _

CASE
DUE DATE

CompuChem #

Sample
Prep

Date
Run

OWA¥

: Date
Operator Reviewed Comments

10,

11.

12,

i3,

14.

15.

}6.

17,

18-

15.

20.

Relingquished by
Rei inquished by

Rellnquished by

Date

Date

Received by ‘Q%GBB?SI

Received by Date

Date -

Received by _ _ Date

AR30075)




Example 4D

GC/MS WORKLIST o o ' ~ CASE __
SAMPLE REQUEST FORM DUE DATE

DEL IVERABLES CODE/INSTRU“ENT CODE

Sample Date : Date
CompuChem # Prep Run OWAF Operator Reviewad Comments

1.

2.

3.

4.

5.

i5.

17.

18.

19,

20.

Relinguished by Date Received by '&R_BDQ.B

Rel inquished by Date Received by Date

Relinquished by Date Received bv Date

AR300752




Example 4E &

GC/MS WORKLIST CASE
SAMPLE REQUEST FORM DUE DATE

DELIVERABLES CODE/{NSTRUMENT CODE

Sample Date Date
CompuChem # Prep Run OWAS# Operator Roviewed Comments

j I.

2.

S

4.

Se

6.

7.

8,

9.

P PR Y ﬂ‘. pewai oYy i

10.

11,

12,

i3.

14.

15,

16.

17,

18.

19.

o = AR300753




ASSIGNED 70 SO SOEACIAL TCDO SOLL nare srasreo/eoskenl 00 €YY

~135 QUEUE # 49 PAGY.

i3

SANPLE Hdmn SAMPLE - SAMPLE DATR DUAL CARBON FINAL | COHP,
BUMBRR R | ORIG # [WRICHT /INT. COLUMN COLUMM VOLUME DATE

Ar ol ﬁg,

U

T Example Ep - T

- R E B E SRS E R B e vevese ww -

’

BLEANK™
WLANK™ | =

R
Aumapingeeshuboyuenimyiie 1

¢ aowr . w0T 4
| sum 39 100 U, . ] . CHECKED AND VERIVIED (7CDD) AUTO. COUNTER 205/ __
" SPINR KPA #1 300 UL | MANUAL COUNTER 204/

|

. -

- , , .
. ' K
. \
. ' .
,i .- . .. R T B . PETERTTIR R . e [ ] HREIEP. b
.. .- R . K . ' . B B




EXTRACTION WORKSHEET

ASSIGNED TO Bﬁmﬁmw._u.awnm%mmam WATER DATE ASSIGNED/POSTED
a
=002 QUEUE £ ¢4 LD  PAGE _...ww
OPTTONAL —FLURISIE g T
SAMPLE wn AMPLE SAMPLE START FINAL VOLUMES CGMB TOTAL COMP. L P
NUMBER TYPE QRIG # VOLUME YOL. I I1 111 INIT FINAL DATE COMMENTS =
h m ~ o
I I ey el
2 ot —
w ———"
4 .
U -] |
@ & |
5o \.
! ._vlm @
(1]
10
11
12
13
14
15
16
17
18
19
20
| BEANE
21
BLANE™
22
] . AMOUNT LOT ¢
SURROGATE 395 1 ML _ CHECKED AND VERIFIED (GC LAB)  AUTO, COUNTER 210/
serv- 4551 1 ML ' MANUAL COUNTER N/

I —————— ————

n.. PCB ONLY . ‘ ..1 , ‘ .
Ll ey e L Fman- e B e —— a -
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< - Example 6A

COMMERCIAL DATE DUE
PESTICIDES SDWA/RCRA -
EXTRACTIONS GC - COMPUCHEY #
! WORKSHEET . . SAMPLE PREP CODE 002
: I - INSTRUMERT CODE 10]
COMPOUND LIST. D0g
SURROGATE STANDARD 395
WATER _
383 S il
BLANK ASSOCIATED WITH CASE #°s
ASSOCIATED BLAKK
EXTRACTION INFORMATION: CALC USED? YES [J) No [T] COMMENTS:
WI OF SAMPLE g FINAL VOL OF EXTRACT wls
PORTION OF VOL IN PEST
ANALYSIS INFORMATION:
DILUTION
S DATE INSTRUMENT #  SEQUENCE  FACTOR _REPORT
- - 10 CSEXD TO Q& [}
N , ~ B e QA APPROVED [~}
—_— —— ——— —_— (] KEED G6C/XE [ )
CONFIRMATION
ANANST DAT:
SURROGATE INFORMATION . SAMPLE DISPOSITION
DIBUTYL CHLORENDATE - - T s conz
] (CONTROL LIMIT &§-136%) [) COMPLETE..eveerrens
- [} REQUIRES
AREA IK SAMPLE - o " RE-EXTRACTION...... 002
ARzA IN ST T = 1) REQUIRES
FLORISILsesoossaves 901
AMOUNT ADDED: X 100 X
100 ul COXDITION CODE o l
i . . . .
‘ EXTRACT VoLt wls/PORTION
iOnls
' EQUALS % RECOVERY QA KOTICE: QXA
) ) {_VYRHESL
_ 1 G gﬁﬁ-ﬁgbﬂ?SG
. AUVZITZL BY © U DATZ . . LT

REV, 2/18/85
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Example 6B

LAB INSTRUCTIONS: %221 DAY TURN#*#®
i CASE®#:5893~1 DUE DATE: 6/20/86
. 10A-SCREEN : oo - - RL 3 R2L 3 BL 3 { 113
G 3 WORKEHEET COMPUCHEM#: B79%S T ' '
; R2IL 3 R4L 1 D2l 1 { 113
. - S8AMPLE PREP CODE-=-- —1Bp2
LOW LEVEL EOLID INSTRUMENT CODE~-=w=- 112
- COMPOUND LIET=——emmwee 008
' SURROGATE STD-=-=-==== 3e1
SAMPLE 1ID: C#5893-JA107 INTERNAL S8TD---—c=—w- 0G0
EEEETErEEr N CEECEESC S S SCEEENC SR FEEECCCCECEEEEC L EE SR ESEEECEREESS S XS RESE

Dry Ueight Factor , _
I3 23333+ 32+ 2 -+ 23 33 2+ 2 4 2 274 22+ 22 S A3 S 22 R4S A S F S HASS-2 3 3 3 32 4-3-2 X 2 S X4 FF 533
GC/7MS ANALYSIS : o B i _

Amcunt Purged: T 31 10mls/Xg so0il or £ 1IDilution ul’sf0000ul/Xg soil

Internal Standard Volume Added ul
Surrcogate Standard Volume Added ul
BFB Filename Disk( 3
Blank Filename .Digk £ J
Standard Filename Disk ( p]
‘Sample Filename _Disk ( b)
ANALYSET(S): Injection Work-up

. CONDITION

T CODE

A

i

H

 EE T T EEEEE S EEE R FrE N EEEE rF FE R R R E R rE CE CEEERE AN EEE R EEEN EEEE AR ERE AR EECRET

EC/MS REVIEW

Entry Codes OK,EA,ES,5M,J58,5L,58,JA,DA

~

IF,LA,DI,CO,RN,DU,81,8F

|

|

I

| Non~Entry Codes IM,IL,IH,SW,CT,CS,PC,NR
!

| UP,BB,DT,VC,FO,NS

: Disposition: L ] Complete
Extraneous Peak Search Results: o
# of Peaks Found: I E 3 Reprep neat required

[ ]l Reprep using__________ ¢
Quality Assurance Noticels):

# Notices Reguired [ 1 Dilute { 1)
COMMENTS : : e e e e E

GC/MS Review Date / / Auditer Date 7 /
ErEE S T S S T E T E S N A S SR o P S SR EE S E S R T T T TN SR ST EEE S EE T ERE S EES ST
REPORT INTEGRATION Total # of Injections:

Final Reportable Fackagels): 7/

E R T S s e R S e S T EE S S L P C EE E E E E E N L E S S S S E N EE EE R R EEL =SS S ETSREEEE

QA COMMENTS: T T S AR300757

. 7 i Initials Date / /

 EECENErEEC i EECEEC ERCEE S CEEE EE C N rF CE CF D E R NN E R ERCESENES X EREESRSRIEST

__ Date I /
AC353 (11/88)

———

FINAL REVIEM: Initials___
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:PA/CASE RECEIVING SHEET FOR:

SHEET :OF

(date)

I 1 ORGANIC CASE #:
. 41 INORGANIC
DIOXIN
-,

.~ ACCOUNT #:

ORDER #:

CASE-1ID:

. - TAGS: [YES] [FNO]
CHAIN OF CUSTODY: [YES] [N¢

REGION #:

TURN-AROUND TIME: L

DELIVERED BY:

FREIGHT BILL #:

COMMENTS

REMARKS )

SAMPLE ID cct §p°

ANALYSIS
CODES MATRIX % | VOLUME | RQicCYp

1.

18.

18,

L'_o

.Locczn IN BY:

(ligﬁature)-

! bnnczxvzn BY: . 3

DATE:

RECEIVING PERSONNE

DATE: AR300759

PAPERWORK COMPLETED: , ,
EEGEI%;EG PERSONN.

———

DATE:
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APPENDIX F

Drinking Water Reguirements

Samples identified by the client —as "Drinking Water Samples" (i.e., for
drinking water compliance monitoring) require .certain special handling and
reporting procedures, but are otherwise handled by the Computerized Laboratory
Management System (CLMS) in much the same way as non-compliance samples.

The Sales Representative in the Marketing Department is responsible for placing
the order in the CLMS, ensuring that the appropriate analysis codes are chosen,
Only analysis codes describing EPA-approved drinking water methods may be used.
The tables on the following pages ddentify the particular wmethodologies
utilized in processing drinking water samples.

For compliance = monitoring in North Carolina, following the "Rules Governing
'blic Water Supplies" (amended February 1, 1987), ‘all certified commercial
boratories are vrequired to report results of analyses to both the Public

" Water Supply Branch and the supplier of water (client). The rules specify the

particular reporting forms to be used and the time period inm which reports are

to be submitted. : . ’ T ‘

In ‘evaluating drinking water sample data, the QC criteria applied are as
specified in the referenced method. Where unspecified, CompuChem employs those
criteria outlined in the Federal Register (October 26, 1984 6C0-series methods)
for "Water and Wastewater", presented in Section 9.5 of the QA Plan. Once =
database of sufficient size i1is generated, control limits for precision and
accuracy will be generated _based on historical data for aqueous sample
anal yses. o T ST _ _

In corder to continue providing analytical services for compliance monitoring,
CompuCher must maintain certification through the various drinking/potable
water certifying agencles. The North Carolina Departmen: of Human Resources
{RCDHR), Division of Health Services, regulates certificatlons, performance
evaluations and annual on-gite laboratory inspections for these services in
North Carclina. CompuChem alsoc maintains drinking water certifications in a
number of other states, many of which accept reciprocal certification through
the NCDER. ' ' S ' o

AR30876y
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Water and Raw Source Water", September, 1886, EMSL-CI,
Cincinnati, Ohic 45268.

Page 2 of 4
METHODS USED BY COMPUCHEM
FOR POTABLE WATER ANALYSIS
Volatile Organic Contaminants/THMS = Method Used *
Bromobenzene 524.1
Bromochloromethane 524.1
~Bromdichloromethane 524.1
Bromoform 524.1
Bromomethane - 524,1
sec~Butylbenzene - 524,1
tert-Butylbenzene 524,1
Carbon tetrachloride .-524,1
Chlorobenzene - 524,1
Chlorodibromomethane - 524.1
Chloroethane 524.1
Chloroform .. 52401
Chloromethane 524.1
o=Chlorotoluene 524.1
p—Chlorotoluene - 524.1
1,2~Dibromo3-Chloropropane - 504,524.1
Dibromomethane 524.1
o~Dichlorobenzene 524.1
m-Dichlorobenzene 524.1
p-Dichlorobenzene 524.1
Dichlorodifluoromethane . 524.1
1,1-Dichloroethane 524,1
1,2=Dichloroethane 524.1
1,1=-Dichlorcethylene 524.1
¢is-1,2-Dichloroethylene - 524.1
trans~],2~Dichloroethylene 524.1
Dichloromethane . 524,11
1,2~Dichloropropane 524,1
1,3-Dichloropropane 524.1
2,2=-Dichloropropane 524,1
'1,1=Dichloropropane 524.1
1,3~Dichloropropane 524.1
Ethylbenzene : - 524.1
Ethylenedibremide 504,524.1
Fluorotrichloromethane - B524.1
Hexachlorobutadiene . 52401
Isopropylbenzene 524.1
* "Mothods for the Determination of Organic Compounds in Finished Drinking

U.S.EPA
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Volatile Organic Contaminants/THEMS

Appendix F
Revision No. O

"~ Date: November 16, 1987
Page 3 of 4

METHODS USED BY COMPUCHEM
FOR POTABLE WATER ANALYSIS'

(continued)

* Y"Methods for

Inorganic Contaminants.

n-Propylbenzene

Styrene ,
1,1,1,2=-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
1,1,1,~Trichloroethane
Trichiorocethylene

Toluene
1,1,2-Trichloroethane
1,2,3=-Trichloropropane
Vinyl chloride

o—Xylene

n-Xylene

p~Xylene

Chlordane ,
Polychlorinated Biphenyls

Iron
Manganese
Arsenic
Barium . e
Cadmium

Chtomium

Fluoride .
Lead o

‘Mercury

the

pH
Selenium

Silver ' -

Sodium

‘Method Used *

-524.1 .
524.1
524.1
524.1
524.1
524.1
524.1
525.1
524.1
524.1
524.1
"524.1
524.1
524.1
608
608

T~ 7_;,77Hethod lised *#%

"236.2
243.2
206.2

.. ... .. .20B.2

S 213.2
LT T218.2
. 340.2
1 239.2
245.1
150.1
.270.2
272.2
1 273.2

Determination of Organic Compounds in Finished Drinking
Water and Raw Source Water", September, 1986, EMSL-CI, U.S.EPA
Cincinnati, Ohio 45268.

*%k"Mathods of Chemical Analysis of Water

Monitoring

and

Support Laboratory,

and Wastes," EPA Environmental
Cincinnati, Ohio, 45268

(EPA-600/4-79-020), March 1979, Available from ORD Publications, CERI, EPA,

Cincinnati, Ohio, 45268.

technique applicable to total metals must be used.

For approved analytical procedures f°‘ﬂ‘ﬁ'§§ﬂ?‘62

AR300762
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APPROVED METHODOLOGY FOR
ORGANIC CONTAMINANTS

-

Additional Organic Contaminants _ - Method Used

Chlorinated Hydrocarbons
Endrin
Lindane
Methoxychlor
Toxaphene

et et pod et et

Chlorophenoxy, Acids
2,4,5-T . .

[ N

1 1. : "Methods for Organochlorine Pesticides and Chlorophenoxy Acid Herbicides in
Drinking Water and Raw Source Water," Available from ORD Publications,
. CERI, EPA, Cincinmnati, Ohio 45268. (pp.1~19)

i

"

\ : Ibid. (pp. 20-35)
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Section: Appendix G
Revision No. O

. Date: October 3, 1988
. Page 1 of 1

Sybcontracted Services - - o - - e- o —o o ,
Subcontracted services are regulated to comply with the requiremenis of the
Quality Assurance Program. The Marketing Department establishes, with dnput
from the laboratory, when subcontract requirements are needed. The QA
Department verifies that the subcontractor complies with the methods written in
their referenced SOPs and with their own QA Plan requirements. This is
accomplished by an on-site inspection of the subcontractor facility. The same
¢riteria and objectives used during an internal Systems Audit are used for the
subcontractor audit. Prior to the approval of a laboratory for its analytical
services, blind PL samples are submitted and must be successfully completed as

part of their performance audit.

The Director of QA has final authority over the approval of all subcontractor
services. The docﬁmentation of subcontractor certification is maintajned in QA
Department files and is made available to clients upon regquest. Subcontractors
are not used when specifically restricted by a client's (APP, statement-of-work,
or contract, and clients are notified whenever a subcontractor is to provide

analytical services. L e

- ~ AR300765
@
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Preventive Maintenance
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@  COMPUCHEM LABORATORIES
BRIEF DESCRIPTION OF INSTRUDHMENTATION SERVICE

THE INSTRUMENTATION SERVICE DEPARTMENT OF COMPUCKEM LABORATORIES PROVIDES
A VITAL ELEMENT IN THE ON TIME PRODUCTION OF CUSTOMERS NEEDS BY BEING AN IN
HOUSE SERVICE ORGANIZATION. THE INSTRUMENTATION GRODUP CONSISTS OF A MANAGER,
SIX ELECTRONIC INSTRUMENTATION TECHNICIANS AND A STAFF CONSULTANT. ALL OF THE
PERSONNEL HAVE BEEN TRAINED BY REPRESENTATIVES OF THE MANUFACTURER AS WELL AS
ON THE JOB TRAINING. WE ALSO WORK CLOSELY WITH THE BUILDING MAINTENANCE STAFF
WITH ANY INSTALLATIONS OR CHANGES THAT MUST BE MADE.
THE PRIMARY FUNCTION IS TO PROVIDE IMMEDIATE RESPONSE TO REPAIR NEEDS
OF THE GC-MS FLOOR AND PREVENTIVE MAINTERANCE ON A ROUTINE BASIS. THE GC LAB
HAS OVER 20 GAS CHROMATOGRAPES IN PRODUCTION FOR WHICH WE MAINTAIN SUPPORT.
THE INORGANIC LABORATORY INSTRUMENTATION 1S GENERALLY SERVICED BY OUTSIDE
. VENDORS UNDER A SERVICE AGREEMENT; HOWEVER WE DO PROVIDE AS MUCH ASSISTANCE
AS POSSIBLE IN RESOLVING THEIR EQUIPMENT PROBLEMS.
AN INVENTORY OF APPROXIMATELY $200,000 IN SPARE PARTS FOR INSTRUMENTATION
ENABLES THE COMPANY TO MAINTAIN AN DPTIME OF GREATER THAN 97% FOR THE
GAS CHROMATORGRAPHE--MASS SPECTORMETER EQUIPMENT WHICH CONSISTS OF 24
INSTRUMENTS FOR ENVIRONMENTAL AND 13 FOR CLINICAL FDT..
WE RUN THREE SHIFTS A DAY 5 DAYS A WEER WITH A FULL SHIFT ON SATURDAY
AND ON CALL COVERAGE DURING OTHER TIMES OF THE WEEKEND.
' ALL ASPECTS OF PROVIDING GOOD EQUIPMENT OPERATION IS FOREMOST IN OUR
DAY TO DAY OPERATIONS, FROM HAVING ON-SITE BULK GAS SUPPLY SYSTEMS OF HELIUM,
LIQUID NITROGEN, AND HOUSE AIR, TO ELVALUATING NEW EQUIPMENT AND METHODS AS
WELL AS HAVING NEEDED PARTS WHEN NEEDED.

. FEBRUARY 10, 1889 - INSTRUMENTATA BRISB VTG THANGER

,//%f)ii;t- zﬁZ; /ﬂkj;fﬂ’ -
1. LEE Gpvcnn:j;f -

AR30076]7
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S.0.P. FOR QUARTERLY PREVENTATIVE MAINRTENANCE OF
FINNIGAN MODEL OWA MASS SPECTROMETER

- —— - - T . i g -

I Servicinz Analize

Go through system status to make pure filament, wmultiplier, and cal. gas
are off. Disconnect cal. gae leads.

Vent instrument putting punmp/vent switch to‘vcnt. Switch analizer
voltage to standby.

Disconnect high voltage, ancde, and the twe RF leads on back of H.S.
flange.

Remove four bolts on front flange with 1/2" ratchet wrench. (Make sure
you wait for vacuum to be vented., Do not pry open the flange with a
screvwdriver.}. Also lay front flange down-crented mo you can put it back
the same way.

i Renove rear flange bolts. Do not alow flange to drop down against
l panifold because it could damsge RF feed-through.

Take analizer (rear flange portion) into shop. Remove leads from top of
source. Remove source. Unscrew (partially) small screw on side of rod
can. Pull rods ocut (using cloth gloves). Do not drop rods. Clean the

j inside ends of rods with lapping paper. Rinse with methancl. Blow off
with house air (nltrogen). Replace rods. Tighten screw. Replace source.
Replace connections. Test for short. Replace analizer back into M.S.
wanifold. EReplace front flange boltis.

11 Turbo Pump

Remove caps from side of turbo pump. Put ‘o’ rings onto these caps if
they do not come off with it. Be careful with small springs, they can
come out. Draw-out old oil with syringe. Put c¢il in a beaker. Replinish
with synthetic cil A401D, pulling up cap tc release o0il through its
tube. Fill to about 1/8" away from wmetal rim inside. Do this on boih
gides of turbo pump. - -

Replace cap being careful to place cap center slot onto spring. Then
tighten firmly, but do not exert much torque.

® AR300768




’ - . S III Rough Pump

Bemove clamp from top of rough pumps (ueparator and fore). Put centering
ring aside with clamp. This will disconnect the vacuuw hose. Slip uvp and
0ff blue vent hose.

Unplug pump and carry inte shop t¢ change 0il. Unscrew top and bottom
0il pluges and hold used oil container with funnel to catch oil being
drained. , _ _

Replace bottom plug and f£ill pump with new TEO-19 oll to center of view
window. Replace the rough pumps in the same mannor as they were repoved.

Pump down system : pump/vent switch to pump, analizer voltage switch to
ON.

Replace card cage filter 16x16x1. Vacuum under and around instrument.
This will include top-back of power drawer and diek drive panel.

IV Tune RF

After syster ie punmped down and reset light depressed, go into M-tune.
Put First Mass 100, Mass Range 0, Bcope Sweep ON. Using a2 DC volimeter
connected to two test points of the RF Generator, tweek knob to lowest
voltage reading. Repeat this step for Firsi Mass of 400,600 and 800D,
. The reading should be between >5 and 1.5 volts D.C.

¥ ¥-Tune
Check for air lesk in Scan L and tune instrument to FC43 to
apprroximzte values. Calibrate below 10%. To prove good zeroc, the
processor time should be 258% +/- .5
Disconnect cal. gas solonoid leads and return instrument back to
operator, .

V1l Record

Record PH on: (1) Service report (2) Yellow PM schedual card
{(3) Magnetic board.

T T i T T i ————_. ————

Approval:

- e Y A A e S e S e - ——

. , Written By: Davié Rich : ¥gr ~ ° "‘*“”Vﬂﬂ@%%‘%i"n

———— e e T W W A A i e il S e e e e ] " e ——— i o
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§.0.F. FOR CLEANING OF SOURCE PARTS

o —————— — S —— o T S W . . - . S P .

------- GENERAL SOURCE CLEANING TIPS ~-=ew-
1) Mix aluminum oxide & water into a paste.
2) Clean each part with cotton tip applicator & Dremel.
(Drepel pet at speed 1 is mufficient.)
38) Don't use too much force on any part (not necessary).
4} Rinse each part cleaned and set in methaneol.
5) Ultrasonically clean all parts afterward for no pore than a minute
or two.
€) Rinse off all partes with water, drain, put in a GC oven at
140 degrees for 10 minutes. _
7) Bake 8ll ceramics in furnace at 4.5 (X tire on) for approximately

2 hours (about 1500 degrees C).

--------------- OWA SOURCES ~--=m=w=-=—m—e—-

1) Be sure a2ll areas of scurce pieces are cleaned thoroughly.

2} Most critical pieces to clean thoroughly are collector and
ion volume (face areas especially).

3) 85 connectors should also be cleaned with mcrew holes facing
correctly when assembling.

--------------- MSD SOURCES --eeem==m——eom=-

¥ajor eource parts to be cleaned :

1) Repeller face 7 T
2} Drawout lens face and insigde surface
3) Ion mource chamber (inside and out)
4} Any other metal part that looke dirty

——— e e S A sl e T e o v A - i - T . e v T i e Sl S .~ o i o —

. Ak A e i i o T o a — ——————— ——— - — A At




Make mure adapter {source base) is clean and has 4 studs of relatively
egual length. , _

Place aperture on adapter, keeping in mind 2 holes closely situated
together on adapter (scurce base) for correct crientation.

Install 4 ceramic bushings ( 360 ), then 4 sapphires that fit over
the bushings.

Place lens next over bushings. Hote that the lens and extractor have the
same part no. but the lens has a elight indentation at corner. With Z
closely Bituated holes (on source base) to the left, lents indentation is
on right {(bottom).

After placing 4 more sapphires, position extractor next with same
crientation previously explained (85 connector is on top right).

Place 4 ceramic bushings next (.250), then ion volume. Keeping
orientation as previously discussed. (55 connecter on ion volume is at
‘ top left) o ) s -

’ Install 4 more sapphires, then 4 flat washere, then 4 hex nuts,

FPosition on right (middle). ie where collector will go. Firet place
ceramic bushing (.100), then ceramic bushing (30004-20030), then
collector, sapphire, washer, and screw (1/4").

% Poegition on left side where 2 closely situated holes are is where
filament will sit. Place_.Z ceramic bushings {(.100}), then ceramic
bushings (3004-20030), then position filament (with rhenium wire and

; larger openings facing inside)}. Next poegition 2 saprhires, 2 washers
and 2 screws (1/4").

i Observe ionizer (source asey.). Distance between ion velume and
collector ghould be such thet a paper clip ¢an be inserted between them.
Filament distance from ion veolume should such that 55 connectors on

filament should not be touching ion volume, and not shorting at any
peint. o

Be sure all ceramic spacers and/or bushings uzed as paire are sanme size.

Do not overtighten any screws. Make sure all parts are seated correctly.

Kote: Eefer. to OWA 1000 series schematics,Section 4-4.

Wrztten By Ted Sllver
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30 3k 3 2 K K KK K 3k X KK % 5k 0l K XCROK S ok 3 o K ok K K K K 0 KK 0K KK 3K ok 0K % 3k 0k 3 3K 3k 3K 0k 3K 0K 2 % 80K 3K % K K %K

PM CHECK LIST FOR FINNIGAN MODEL OWA MASS SPRECTROMETER

30 30 303 K K K K K i K K sk 6 3k 3 3k 2 3k 23 2k 3K 2k 2 2k K 3 3 0K 303k 0 K 3 K K % 210K 3k 3k 2K K 2K K kK K KKK % KK

Hard copy H-Tupe_paaka{

Disconnect cal. gas leads befq:_venting instrument.
Changewaaﬁrce ﬁnd clean rods.

Test for shorte scross source connections.
Inspect "0  rings on M.S. manifold flange.
Change ©il in turbo pump.

Examin turbo pump wick.

Check ‘¢’ rings and springs in turbo pump cap.
Change cil in rough pump.

Replace vacuum and vent hose on rough pump.
Funmp down systenm,

Replace card cage filter.

Dip R.F. voltage to lowest point.

oo RN s BEEE s D o N e DR oo JEREN o RN o TR . T T . S T
[} [ S0 T W | [} [ U R W ] [ T T L A ) | W

In ¥M-Tune
{A) Check for air leak in smcan "L’
(B) Tune instrument
{C) Calibrate

[ 3 Disconnect cal. gas leads.
[ 3] Return instrument to operator.
Record PM on:
{4A) Service report

{B) Yellow PM schedual card
{C) Magnetic board
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12137-0980
- 12391-8-0281
12141-0880
12138-0880
12140-0980
1195%-2-0180
11957-3-0180
11857-4-0180

11957-1279

12381-2-0280
- 12381 0281
12139-0980

12381-1-0380
12381-4-0381
12381-5-0381
12645-1-1181
12645-4-1181
12645-6-1281
12645-3-1181
126456-2-1181
S12645-5-1281

INCOS 50 13954-0387




GAS CHROMATOGRAPH LABORATORY BQUIFPMERT

MODEL SERIAL  CCHEM  A-D  "TYPE INSTALLATION
# | 8 P # . DATE
VARIAN 3700 58760308-13 000000 ~ 2&3°  DUAL ECD ADTOSAMPLER MAR 1880
VARIAN 3700 71280469-13 _ 7&1 DUAL ECD AUTOSAMPLER NOV 1980
VARIAN 3700 32968586-11 'FID NFD JAN 1880
VARIAN 3700 7455050913 23 FID JAN 1882
HP 5880 2236404163 21 . FID AUG 1982
VARIAN 3400 2006 001177 5 FPD 1986
VARIAN 3400 2310 001175 O ECD NPD  AUTOSAMPLER 1986
VARIAN 3400 2308 001178 . 4 ECD NPD AUTOSAMPLER 1986
VARIAN 3400 2312 _  _ _ D01173 6  ECD FID AUTOSAMPLER 1986
VARIAK 8400 8623 9 ECD FID ADTOSAMPLER 1986
VARIAN 3400 3052 10 ECD AUTOSAMPLER 1986
VARIAN 3400 2308 - 12 ECD AUTOSAMPLER 18886
VARIAR 3400 2307 001174 14 ECD AUTOSAMPLER 1986
VARIAN 3400 2311 001178 24 _  ECD AUTOSAMPLER 1886
VARIAN 3400 8053 001857 19 BALL DET 1985

TEXMAR LSC-2 144 _ PURGE AND TRAP
TEEMAR ALS 1016 001647 AUTOSAMPLER
. 0.1. 442 6411-6-155
VARIAN 3400 8054 001356 20 PID DET 1985
0.1. 4460 17i-6-9B 0014989 " PURGE AND TRAP.
HNU  PI-52 620045 001362
VARIAN 3400 2306 001176 18 PID 1985
TEEMAR LSC-2 1821 001241 PURGE AND TRAP
TERMAR ALS 1041 001648 AUTOSAMPLER
HNU  PI-52 620100 '
VARTAR 8400 2005 000953 17 HALL 1985
TERMAR LSC-2 1556 001318 PURGE AND TRAP
TEEMAR ALS 802 001648 AUTOSAMPLER
0.1. 4420 6644-5-102
VARIAN 3400 3055 001358 16 PID 1985
0.I. 4460 521-8051C 001507 PURGE AND TRAP
0.1. 001508 LOOP SAMPLING MODULE
0.1. 365-6-0020 001508
HNU  PI-52 05836
BLUE M SW-11TA-1 SW385 001353 OVEN
BP 3357 ALS SYSTEM L
DATA PROCESSING . %
HP 3357 aLs systey AR300779..
. DATA PROCESSING

CHARCOAL AIR FILTERING SYSTEN

3-07-88




INOKGANIC LABORATORY INSTRUKENTATION.
" MODEL

{ARE
"ECHRICON

SCIENTIFIC PRODUCTS
‘RECISION
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INZRGANIC LABORATORY INSTRUMENTATION
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136510
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2uz?
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APPENDIX F

ChemWest Analytical Laboratories
Quality Assurance Program
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_QUALTITY ASSURANCE PROGRAM

CHEMUJEST Anslytical Laboratories, Irc.
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INTRODUCTION

The entire CHEMUEST staff i{s dedicated to prouiding reliable, high
quality analytical data to our glientele. CTHIMUEST management believes
thot Quality Assurance 15 not Just a managenent function, but that
every individual in the laboratory is respansible for snsuring the
qudlity of their analytical data. Therefore, each person within the
laboratory is trained in evaluating data, monitoring control linmits,
and taking the corrective action necessary te assure a reliable, high
quality product for all CHEWEST customers.

CHEMWIEST*s designated Quality Rssurance Officer, Steve Madden, works
closely with the Vice President of Technical Services and acting

Quality RAssurance Director, Dr. Jill Henes, and the various Technical
Managers, to assure that all CHEMUESY data is consictently reliable and

ef the highest quality.

AR300788
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QUALITY RSSURANCE PROSRAN

¢ Sanple Preservation, Receipt, Hanagenent, and Tracking

" When requested, CHEMUJEST will provide our clients with the proper
containers for samglen, by matrix and nethod.

Upon receipt, all incoming samples are checksd by the Sample Control
Bepartment for irregularities and chain of custody discrepancies.
All srregularities and discrepancies are noted, and when necessary,
the client 15 imediately notified as part of the corrective action
pProcess.

Rfter receipt, sanples are logged=in to the CHEMUJEST systen as per
the Sanple Control S0P. The somple Project Manager is responsible
for tracking the samples throughout the laboratory. All samples are
. maintained in a secure area by the Sample Leontrol Bepartment. Buring

all stages of sanple analysis, all sasmple associated documents are
signed and dated by the analysts perfarnming the work. These itens
are also reviewed, signed, and dated by the individual Laboratery
Hanagers.

, o Method Specific RAnalytical Quality Assurancersluality Centrol

Each laboratory (ie. GC/MS, 6L, Incorganics, etc.) Las specific method
S0P*s that dztail the preparation of standards, the documentation of
instrument maintenance, the number and type of Q2 samples, the
calibratiaon of instruments, the specific quality control parancters
and acceptance criteria, and the corrective action for put ef control
situations.

Rfter initially demonstrating that the analytical method is in
control by means of methoed specific proficiency or wvalidation
tasting, the data generated from the analysis of quality control
sanples, such as matrix spikes and hlanks, is evaluated against the
applicable quality control acceptance critaria and ussd to verity
that the method is in contrel. QGQR/GC sumsary reports, whether Tor
internal or client requested QA/QC, are genaratad by the individual
laboratery personnel, wha check fTor compliaence with QC acceptance
griteria. Rdherence to the QC acceptance criteria is assured by
revieus performed by the individual Laboratory Managers, the Project
fanager, the Quality Rssurance Officer, and the Uice president of
Technical Services.

AR300789




c Data Ualidation and Report Approval Process

After the production of data, both the analyst and the Laboratory
fanaper review the data for accuracy and campletensss. The
individual Laboratery Manager is responsible Tor assuring that sll
Quality control parameters are within the quality acceptance
specifications, that all customer required QC requirements are met,
and that all calculations are correct as reported. This walidation

" is augmented by the Project Manager, the OQuality Bssurance Offacer,
and the Vice President of Technical Services.

The final report &5 prepared by the Praject Manager with the
assistance of the Docuwment Control Department, and is subject to
approval by the individual Y“aboratory Manapers and the Uicz President
of Technical Services, whe sign the report.

The Document Control Department staff prepares final QA/QC reports,
as per the appropriate S0P, with the assistance of the Quality
Rssurance Officer. They are approved by the Uice President of
Technical Services. Quality Assurances/Quality Contrel records ars
maintained in the Document Contral Departiment under the direction of
the Quality Assurance Officer and the tice President of Technical
Services.

& Lertificatiaons and Performance Evaluations

It 15 the responsibility of the Quality Rssurance Bfficer and the
Uice President of Technical Services to assure that all license and
sertification requirements are met.

Performance evaluations are conducted under the directien of the Vice
President of Technical Services, the Quality Rssurance O0fficer, and
the assigned Project Manager. In addition to both State and Federal
performance evalustion sa~ples, CHIMWEST analyzes EPR check samples,
outside vendor check samples, in house blind check sanples, and
pericdic performance evaluyation samples submitied by our sister
organization, CompuChen, as part of the corporate Quality Assurance
Pian. : - :
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S$aAnPLE PREPRRRTIOH, RECEIPT. ﬂﬂﬂBGEHENT. RHD 12&2‘1“5

- Cnntainers. Pres:ruatzues. and Storage

Both the type of container, proper preservative, and correct storage
sonditions for use in the ceollection of sanples for anulysis are
Quite method specific. LCHEMUESYT wtilizes lists of recoanended
containers, prescruvatives, and storege conditions, such as in the
Federal Register, October, 1984, as well as specific recommendations
in individual methods to guide our clients in making the correct
choice for particular samples. The details of this selection process
are given in the appropriate Sample Contral SOP.

o Receipt, Chain of Custody, and Oisposal

All incoming samples are checked by the CHEMWEST Sanple Control
Department for irregularities, such as broken or leaking containers,
. errors in labeling or descriptions, and chain of custody
{ - discrepancies. HAll irregularities are noted aen the chain of custody,
and when necessary, the glient is immediately notified as part ef the

. corrective action process.

After receipgt, samples are logged in to the CHOWESY systenm, &ssigned
a CHOWLCST nunber, and & sample folder, as per the Szaple Control
S0P. The signed and deted chain of custody is placed into the sample
felder along with any other pertinent tratfic information. 8 Project
Manager is assigned and is re-pons:blc tor tr.ck:ng the status of the
samples throughout the lsboratory. Samples are kept in & secure arsa
by the Sample Control Department. Samples are signed out in the
Sample Lontrol Department sample log bocks by those Departments where
extraction or analysis will be performed. UWhile residing in those
Oepartiments, the samples are kept in secure storage. During all
steges of sanple snalysis, sample log books, laborztory worksheets,
workbooks, and/or any ether associated docunents are signed and dated
by the analysts performing the work. These ftens are also reviewed,
signed, and dated by the individaual Laboretory Fanegers.

The stwples remnain in the custody of the Sample Control Department
until they are disposed of. The hold tine of the samples before
disposal ig governed Ly method, contract, or client requirements.
These requirenents are detailed in the appropriate Sample Control
S0P, the specific contract, or the clisnt foldar.

® | AR30079]




MCTHOD SPECIFIC RAMNLYTICAL QUALITY ASSURANCE/QUALITY CONTROL

o Sources of Reagents, Chemicals, and Standards

materials.

CHEMULEST obtains the reagents, chemicals, and standards used for
. extraction, calibration, spiking, and refarcnce fromn a variety of
commercial and government scurces, in both neat and soclution form.
Individuael laboratory and method SOP's indicate the source of these

Let nunbers and other pertinent information about the

various materisls are documented in the appropriate laboraetery log or

workbpoks .

following list. -

Aldrich
J.T. Baker

Banco

These sources include, but are not limited to, the

Cambridgé Isotope Labs

Chen Service
ErM Science
Fisher

Kodak
Mallinkredt
nSh Isctopes
Stohler/KOR
Supeleco

WIR Scientific

BR300792
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. © Preparation and QC of Standards

The preparation and QC of standurds for a particular analysis is
detailed in the specific method SOP for that snalysis. The
preparation and QC of all standards share some common conditions,
_which include, but are not limited to, the following.

o 8L of solvents -
o Uater
o Use better than ASTH Grade I wuater

© Blanks are anslyzed by the technigues used for
sanples

o Organics
o Use residue grade
,ngtxtraciion:soluenig (iéin:tin:nt chleride,
hexane) are concentrated and analyzed by the
techniques used for sasples €¢ie &L, SCMSD

. @ Kon-extiraction sclvents are analvsed by the
techniques used Tor sanples

¢ Preparation of Standards = =
o Use clean, volumetric glassware

© Use either calibrated analytical balances or
valunetric glassware {ie nicrosyringes) for measuring
neat or dilute standurds

"o QC of Prepured Standards

6 Initially, new siandards are analyzed and compared fTor
traceability to MBS or EPR reference standards, 1t
available.

¢ Rupeat standards are enealyzed and comparsd to the last
. preparation of the standard.

o Traceablility standards are run every six months or
. when an out of control situation occurs.

® S S \53380793
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o Instrument Maintenance

o Gas thrana{og;géhié}ﬂags'§§e;t;énéifié-§ktg-nsu
fi gas chromatographic/mness spectrometric system (6LMSS)

includess

. , o The basic 6CMS wnit, with a1l of 1t's associated BC,
ns, pneumatic, and vacomn equipnments

o The associated computer and 1t°s peripherals:
© Rll associsted concentration/injection devices.
Each SCMSS is assipned a nunber or letier designation, and it's
own bound, numbered Instrument Baintenance/Repair Log. All
maintenance, repairs, or changes perforaed ¢n a SCNMSS, whether
done by CHIMUJEST staff or an outside vendor, are documented in
the associated log book. Thess events includes
¢« Electronic/mnechanical maintenance/repairs
o Firrsare changes:
.' © Softuere changess
o Consumables replacement Cie. treps, columns, ste.2.
In eddition to the bound log backs, thers are Tiles within the
_ GCMS laboratory to held any additional decumentation not sasily
. entered into the log books. Examples includes
o Haibtenanc-/repair receiptss

¢ Uendor generated scftware change documentation:

o Schematic/diagrans of system chanpes.

b . | | AR30079L
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. : o Bas Chromatographic Systwmss
fi pas chromatographic system (GCS) includess

© The basic 6C oven, with 1t's associated ftnjeactors and
pneusaticss; )

~ ~" o R11l integral and peripheral detectors:

o Rll associated concentratioen/injection devices.
Each BCS is assigned a number or letter designation, and it's
own bound, numbered Instrument Maintenance/Repair Log. All
maintenance, repairs, or changes performed on a ELS, whether
done by CHEMUEST staff or an outside vendar, are documented in
the associated log book. Thesa avents includes

© Electronic/mechanical maintenance/repairs:

¢ Firmeware changes:

o Pneunatic changes:

o Consumables replacement {ie. syringes, traps, but not scpta
= these are documented on cards attached to each

. instrunent)

In addition to the bound log books, there are fTiles within the
chromatography laboraiery to hold any additional Jdocumentation
nat easily entered into the log beoks. Examples ingludes

o Maintenance/repair receipts

o Uendor generated detector maintenance/repair dncunentgtlon

8 Schematics/diagrans of systen changes




o Chromatography Data Rcquisition Systems
The chromatography duta acquisition sysien (CDRS) Lfncludes:

¢ The basic computerdisds

o Rll peripherals attached to the main computer, such as disk
drives, termninals, R/D's, that are not part of any other

systen. .

The COAS has it's own bound, nunbered Instrument
HMaintenance/Repair/Beneral Record book. All maintenance,
repairs, changes, and pertinent informatien concerning the CDAS,
whether coning from CHIMUEST staff or an outside vendor, is
docunented in the record book. In additien to the bound record,
there are files within the chromatography laboratory to hold any
. : additional information not easily entered into the record book.
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. o Inductively Coupled Rrgon Plasma System:
fin inductively coupled argon plasma systen (ICRPS) includcs:

o The basic ICAP unit, with all of {{*as assocliated pneumatic
and vacunn equipnents

o The associated computer and it's peripherals:
e RAll associated concentration/injection devices.
Each ICRPS {s assigned a number or letter designation, and it's
own bound, numbered Instrument Maintenance/Repair Log. ALl
maintenance, repairs, or changes performed on a ICRPS, whuther
done by CHEMUEST staff or an outside vendor, are documented in
. the associated log book. These events includes
e Electronic/nechanical maintensnce/repairs:
¢ Firmuware changes:

o Software changes:

® Consumables replacement.

In addition to the bound log books, there are Tiles within the
! Inorganic laboratory to hold any additional documentation not
Ve o : ' gasily entered into the log books. Exanples includes

o Maintenance/repair receipts:
o Uendor generated software change docunentations

© Schematics/diagrans of systien changes.
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e Guneral Instrunentss

For those major instruments not covered specifically C(ie IR'S,
Rii*s, stc.), each unit is assigned & nunber or letter
Gesignation and 1i4%s oun bound, numbered Instrunent
Maintenance/Repair Log. fiost smaller instruments are assigned &
group Instrument Maintenance/Repair Log. RAll maintenance,
repairs, or changes perforned on the instrument(s), whether done

- by CHEMWEST staf? or an outside vendor, are documsented in the
asscciated log book. These events includes

o Electronic/mechanical maintenance/repairs:

¢ FMirmware changes:

o Saftuare changes:

e Consunables replacement.
In addition te the bound log books, there are files within the
specific laboratory to hald any additional deocwumentation not
easily entered into the log books. Exanples includes

o Maintenance/repair receiptss

o Uendor generated scftware change documentation:

o Schematic/diegrans of syatem changes.

AR300798
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. o Dacumentation Reviews

- Rll maintenance, repair, and general log and recoerd books within
the individual laboratories are reviewed by the Laboratory
Manager at a Trequency no less than every two months to insure
that they are being maintained. A spot review of the associated
files is also conducted at this same frequency teo insure their
proper malntenance as well.

AR3060799
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@ Analysis of QL Sanples

c Blanks

Each specific method SOP includes the particular blank
requirencnts for that method. The snalysis of blanks fncludes,
but is not limited to, the following gerneral censiderations.

e A mininum of one blank is extracted each time when
samples are extracted wsing a particular extraction
technique.

e The blank associated with a set of extracted samnples
is analyzed at least once on each instrument used for
the analyses of those samples.

o For non-extracted samples, instrument or systen blanks
are analyzed at least once during the calibrated
enalysis period of the instrument or systen.

- - e -- . e — e ——

. o ror46:64£xtracted“;$np1§;:-1nttrunent'ar system blanks
. are analyzed whan either carryover contamination is
w, . . .expested to occur, or when contanination is suspected.

6 Reagent blanks are analyzed when changes orc mede 1n
reagents for a particular method, or when
contanination 15 suspected.

® | AR300800
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. o Replicates and Spiked Samples

Each specific nethod S0P includes the requirenents fTor the
analysis of replicates, mdtrix spikes/matrix spihke duplicates
<MS5/M1502, and blank splkes <BLS) for that method. In addition,
the particular requirements of the individual client alsc govern
the analysis af replicates and matrix spikes. The analysis of
replicates and matrix spikes includes, bBut is not limited to,
the following general considerations.

o Replicutes:s

& Replicates are oniy iﬁalvzéd when they are
specifically requested or required by the individual
client or nethod.

o Spiked Sompliass

o An MS/MSD pair, and n_BLS. are preparad at a
. - freguency of 10X of the incoming samples, by method
and natrix.

o Rn 1S (matrix spike) represents the spiking of &
. - sanple with & known amount of target analyted(s).
®

.8 Bn NSO (matrix spike duzlizated represents o
duplicate of the MS, using the sane sanple.

o R BLS Cblank spike) represents the spiking of &
blank with a known amsunt of target analytedis).

o fin M5S0 pair is analyzed peur extraction batch or
every 20 samplex, per matrix, whichsver is more
frequent. -

o If the MS/MSD fails to meet the quality
acceptance criteria, the 8LS is also analyzed to
demonstrate that the systen i in contrel.

14
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o Instrument Calibration

e 6L/MS Systens

The gas chromatographic/mass spectrometry systems are calibrated
for mass and then tuned using specific instrument and method
paraneters. They are then calibrated fTor quantitation using
either the external ar the internal standard techniques.
Specific methods may impase variations and/er different
acceptance criteria upon both the tuning and calibration
techniques. These specific requiranents are Tound in the
CHEFUIEST SOP cowvering the particular method in question.

o Mass Calibration and Tunings

Calibrating and tuning the 6ECMS systens is both instrument
and method specific, and includes, but is not limited ta,
the following general actions:

o Introduction of the proper mass calibration cempound
ints the GCMS systen {ie FC43
Tpurflucrotributylaminel?;

e Punning the proper 6CMS calilration procedure (ie CA
an the Finnigan 5100%s):

o Documenting the calibrationt

¢ Introduction af the proper tuning compound tnto the
GCMS systen C(ie BfE Lbhromofluorobenzenel for
wolatiless DFTPP Ldecatluorctriphenylasxing? for
seni-volatiles)s

o Running the proper GLHMS tuning progran (ie. MTURE on
the Finnigpan 51003

o Making the correct instrument adjustments to mneet the
nethod specific tuning criteria:

- o Docwmenting the tune.
@ External Standard Calibration Procedures

For each analyte, or group of analytes, five concentration
levels of standards are prepared by adding aliquots of one
or more stock standards to volumetric flasks and diluting

to wolume with an appropriate solvent. On :1
standsrds should be at & cencentration ngaﬁﬁ tﬁj&&é’
detection limit. The other concentrations should define
the working range of the systen.

15
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Each 61 the calibration standards i introduced intoc the
&6CHS systien using the technique to be used for introduction
i of actusl sanples <iec. 2- to 5-ul liquid sInjecticns, purge
i : 8 trap, etc.). B series of Calibration Factors (CF's) is
calculated for each snalyte, at sach standard
concentration, for the mass peak of interest that isx

% specitic for that analyte.

) arount intreduced
; ' o The CF = {for multiresponse
- . oo -total response -

compounds use the total area uf all peaks used for
! - gquantitation).

0 If the percent relative standard deviation (XRSD)
between the CI*s 1is less than 252 over the working
range, linearity through the origin can be assumed and
an average CF can be used for quantitation.

o If this criteria is not met, the standard analyses
must. be repeated 1f quantitation is to be performed.

The working average Calibration Factor must be verified on
each working day by the introduction of ene or more
calibration standards. The fTregquency of wverification is
. method specific, and varies from once per day to an average
of once every fTive sanmples.

——— 8 If the response of any analyte varies from the
predicted response by more than «/- 20X, & new
* : - - galibration curve must be prepared fTor that analyte.

: : s - (R1=R2)
o The Percent Rifference w =«evew= x 100, where Rl =
131
the CF from the first analysis, and R2 = the CF from

i - the second analysis.
© Internal Standard Calibration Proccdures
For each analyte, or group aof analytes, Tive concentration
levels of standards are prepared by adding aliguots ef ene
or more stock standards to volumetric flasks. In addition,
a known and constant ancunt af ane or more internal
standards €1S'sYis added to each volumetric flask and they
are then diluted to volume with an appropriate sclvent.
OQne of the standards should be at a concentration near the
nethod detection linit. The other concentrations should
define the working range of the system. )
AR300803




Each of the calibration standards {3 introduced into the
BCMS zmystem using the technique to be umed for introduction
of actual sanples Cie, 2- to 5-ul liquid injections, purge
& trap, stc.). A series aof Calibration Factors {Cf's) is
calculated for cach analyte, at each standard
cancentration, for the mass peak of iniarest that is
specific for that analyte.

e The Calibration Curve iz a plot af anount introduced
vs. the relative response (RR).

response of analyte
© The RR = ====-= -
response of IS

nass introduced
o The CF = ==~ - (for multiresponse
total relative response
compounds use the total area of all peaks used for
quantitation).

8 If the percent relative standord deviation (IRSDD
tetween the CF°s is less than 25% owver the warking
range, linearity through the origin can be assumned and
an average CF can be used for guantitation.

o It this criteria is not met, the standard analyses
nust be repeateg if quantitation &s to be performed.

The working average Calibration Factor must be veri?isd on
each working day by the intreoduction of one or more
calibraticn standards. The frequency of verification is
method dependent, and varies from once per day to an
average of oence every five samples.

0 If the response of any analyte varies from the
predicted response by more than «/~ 203, & neu
calibration curve must be prepared for that analyte.

CR1=-R2>
o The Percent Qifference = —s-wawe x 100, where Rl =
Rl
the CF from the first analysis, and RZ = the CF from
the second analysis.

. AR300804
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o Chramatography Systems

The chromatographic systems are calibrated using sither the
external of the internal standard techniues. Specific methods
nay inpose variations and/or different acceptance criteria upon

these tuwo techniques. These specific regquirements are found in
the CHEMWESY SOP cowvering the particular method in question.

e External Standard Calibration Proceduras

For each analyte, or group of analytes, five concentratieon
levels of standards are prepared by adding aligquots of cne or
nore stock standards tc vclumetric fTlasks and diluting to
volume with an appropriate solvent. 0One of the standards
should be at a concentration near the method detection limit,
The other concentrations should define the working range of
the system.

chromatography system using the technigque to be used for
introduction of actual samples (ie. 2- to S5-ul liquid
injections, purpe & trap, ete.). Both a Calibration Curve,
and a series of Calibration Factors (CF*s? at each standard
concentration, is calculated for sach analyte.

" o The Calibration fu;uéwtiT;-piSE'bf ancunt introduced
vs. detector response.

amount introduced
© The CFf & === ¢for multiresponse
total response
compounds use the total area of all peaks used for
Quantitation).

0 It the percent relative standard deviation (XRSD)
between the CF's is less than 20X over the working
range, linearity through the origin can be assumed and
an average CF can be used for quantitation.

o If the above criteria is not met, the Calibration
Curve can be used for quantitation 3¢ the residual,
re. is greater than 0.995.

G If nesther criteria is net, the standard analyses
nust be repeated if quantitation 1is to be perforned.

o If the quantitation criteria are not nat,
documentation of ths ability to sses tha reﬂ:RrSGBS{]S
nininun detectable concentration is sufficient to

determine the presence or absence of target compounds.




. The working average Lalibration Factor eor Calibration Curve
. must be verified on each working day by the introduction of
one ©or more calibration standards. The Trequency ef
verification is detector dependent, and varies from once per
day to an average of once every five sanples.

..o IT the response of any analyte uvaries from the
predicted response by more than +/- 18X, a new
calibration curve must be prepared for that analyte.

CR1=-R2)
6 The Percent Difference ®» wwewaee yx 100, where Rl =
Rl
the CF from the tirst analysis, and R2 = the CF fram
the second analysis.

o Internal Standard Ealibration Procedures

For each analyte, or group of analytes, five concentration
levels of standards are prepared by adding aliquots af one
or nore stock standards to volumetric flasks. In additison,

i a known and constant amcunt of one or more internal

i standards (IS*s)is added to each volumetric flask and they
are then diluted to volume with an appropriate solvent.

) One of the standards should be at & concentration naar the

method detection limit. The sther concentrations should

- TETT T detine the working range of the systan.

Each of the calibration standards 1 introduced inte the
chromatography systes using the technigque to be used for
introduction of actual samples C(ie. 2- to 5~ul liquid
- injections, purge & trap, etc.>. 8oth a Calibration Curve,
and & scries of Calibration Factors <CF’s) at cach standard
concentration, is calculated for each analyte.

o The Calibratiﬁn Curve is & plol of amount introduced
us. the relative detector respanse (RR).

response af analyte

o The RR =
response of IS

nass introduced
o The CF = - {for multiresponse
total relative response
conpounds use the total arsa of all peaks used for
Quantitationd,

c 17 the percent relative standard deviation ﬁiﬁ%ﬁ
betueen the CF®s is less than 20X over the 8@896
. range, linearity through the origin can be assmed an
an average CF can be used for guantitetion.

19

AR300806

THIMWESY AN2IVTICEL LABCTRATORIES




6 It the above griteria is not met, the Calibraticn
Curve can be used for quantitation 47 the residual,
ry is greater than 0.955.

o If neither criteria is'net. the standard analyses must
_be repeated 1if quantitation 1s to be performed.

o If the quantitation eriteria are not met,
documentation of the ability to see the required
nininun detectable concentration is sufficient te
deternine the presence or absence of target caompounds.

The working average Calibration Factior or Lalibration Curve
nust be veritied on each working day by the introduction of
ene or more calibration standards. The frequency of
werification is detector dependent, and varies from once
per day to an average of once every five samples.

o If the response of any analyte varies from the
predicted response by more than +/- 15X, a neuw
calibration curve must be prepared for that analyte.

{R1=-R2>
e The Percent Difference » ==wece- x 100, where Rl =
R

-z v —tha CF from the first analysis, and K2 = the CF from

the second analysis.

i !
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o ICAP Systens

The inductively coupled argon plasna systems are calibrated

3 daily by an external standard calibration process. Specitic

i methads may inpose variations andsor different acceptance
eriteria upon this calibration. These specific requirements are
found in the CHEMWEST SOP covering the particular method in
Question. . s

o Daily External Standard Calibration Procedure:

-For each analyte, or group of analytes, to be analyzed,
initial calibration standards are pregared by &dding aliquots
of one or nore stock standards to volumetric flesks and
diluting te volume with an appropriats solvant. These
standards should be al concentrations that define the maximun
range of the method. Cantinuing calibration standards,
containing the sane analyted(s) as the calibration standards,

are prepared in the sate manner, but at approximately S80I of
the calibration standard concentrations.

The appropriate initial calibratisn standard, followed by an
appropriste blank solution, are introducsd into tha ICRP
, system 1n duplicate using the technigue usad for the

introduction of actual sanples. The ILAP systen calculates a

~ response fTactor based on the syten response to both the
standard and blank. This iz followed by duplicate
introductions of the appropriate continuing calibration
standard. The continuing calibration standard is analyzed
after every ten samples.

o Results from the duplicates of each sanple or standard
nust have a percent relative standard deviation (XRSD)D

less than or equal to 20X.

¢ If this criteria 1s not net, the sanple or
standard analysis must be repseted.

© Results from the continuing calibration standards must
fall within ¢/- 13X of the saxprcted valus.

@ It this eriteria 15 not met, the standard
analysis nust ba repsated.

-0 If the standard still does not meet the criteria,
the entire standardization procedure is repeated.

AR300808
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o ARS Systens

The atomic absorption systems are calibrated daily by an
external standard calibration process. Specific methods may
impose variations ands/or different acceptanca criteria upon this
calibration. These specific requirenents are found in the
CHERWEST S0P covering the particular method in question.

© Daily External Standard Calibration Procadures

For sach analyte, or group of analytes, to be analyzed,
initial calibration standards, at three to fTour different
concentrations, are prepared by adding aliquots of one er more
stock standards to velumetric flacks and diluting to velums
with an appropriate sclvent. One of the standards should be
at concentrations near the detection limits of the method.
Continuing calibration standards, contoining the sane
analyte(s) as the calibration standards, are prepared in the
sane manner, but at aprroximately the nid-point af the
calibration standard concentration ranpes.

Each af the appropriate initial calibrotion standards,
followed by an appropriate blank solutien, are introducsd inte
the AR systen in replicate using the technigue used for the
introduction af actual samples. YThe AP sysiem calculetes a
set of response Tactiors based on the sytem rasponss to both
the standards and blank, and displays the resulis as a
calibretion curve. This is followed by replicate introductions
of the appropriate continuing calibration standard. The
continuing calibration standard is analyzed after every ten
sanples.

o Rcceptability of systen generated calibration curves
is rade by visual inspection of the curves.

0 If the curves are Jjudged unacceptable, the
calibration standards are reanalyzed.

0 Results from the replicates of each sanpie or standard
nust have a percent relative standard deviation (XRSDD
leas than or equal to 20X.

o It this criteria is not met, the sample or
standard analysis must be repeated.

© Results fron the contlnutng.calibratxnn standards nust
fall within /- 13X of the expected valus.

© If this criteria is not mnet, the standa
analysis must be repeated. R3 ﬂ 080 9

o If the standard still does not meet the griteris,
the antire standardizastion procedure 1is repeated.
22
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'. o General Instrument Systems

For genersl analytical systens and methods, calibration is
carried put in accordance with toth instrument manufacturer's
specifications and the particular requirements of specific
analytical mnethods. These specific requiremnents, as well as the
various acceptance criteria, are found the the CHOMILST SOP
covering the particular method in question.

Io.otmTom_asTmeapeT U ne LN

® - AR300810

o TCaL SRITATCREE NG




e Quality Acceptance Criteria

The CHEMUEST objective fTor precision end accuracy of analytical
dats 15 to use either the Lnvirenmental Protection Agency (EPA)
griteria for both precision and accuracy of analyses, as listed in
some of their published mcthodelogy and analytical contracts, or
CHEMUWECST labaratory generated performance data, to svaluate the
quality acceplance limits of the data. The BC criteria fTor matrix
spikes CMS*s), matrix spike duplicates (MS0%s), or blank spikes
CB8L5"s) are method wpecific and are detailed in the laboratory S0P
fTor the particular analysis. The acceptable linits for these
itens includes, but is not linmnited to, the following general

conxiderations, as appropriate.

o Precision:

© The relative percent difference (RP)) criteria, as

" T"published by the EPA in the Statement of Uork <80U) for the
Contract Laboratery Program (CLP) for organic and inorganic
analysis, and those generated from laboratory performance
data, are used to determine the QL accepiance of the M5/150

pairs.

o The RPC eriteria for greater then ona~hul? of the cuncounds
spiked must be met per analysis.

o0 IT the criteria is nat met, the MS/MED pair is
reanalyzed, and, 17 necessary, raesxtracted and

reanalyzed.

o Accuracys .

¢ The percent recovery criteris, as published by the EPA in
the SOU for the CLP for corganic and inorganic analysis, the
Dctober 26, 1984 Federal Register, and those generated from
laboratory performance data, are used to determine the QC
acceptance of 1S, M50, and BLS percent recoveries (XRLCH.

o For CLP analyses, the XREC eriterim for greater than
ons-half of the compounds spikaed must ba meil per analysis.

© I? the criteria is not met, the MS/MED pair is
reanalyzed, and, if necessary, rssxtracted and

reanalyzed.

¢ For EPR 600 series method analyses, all of the IREC
criteria nust be mnet per analysis,

e If the criteria is not maet, the BLS 1'&&'3‘608, |
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. _ o 1f the criteria is not net for the BLS, the entire

- sanple batch i3 reprocessed.

e For other method analyses, the RPC and ZREC criteria are
established by the statistical evaluation of 21 data points
derived fram the specific amlv_sts‘.

o The mean (¥) and standard deviation (58> of the data
are calculated, and the control ranges are set at ¥
¢/~ 2 x S0 Tor & warning limit, and X */=- 3 x 5D for
an action limit.

® | A4R300812
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. o Dut of Control Si___ftgutiqﬂ__i_ o

There ere @ nunber of conditions that could constituts an “out of
control”™ situation for an instru~ent, an analysis. or a method.

o ODut of Control Situations fTor Instruments:

. ) For instruments, these are usvally mechanical o slectronic
problems thet require either maintenance or repair. In such
cases, i1ogicsl troubleshooting steps, as detailed in specific
instrunent S0P's or manuals, are underteiien to isoclate the
problen, and correction is done by either CHEWEST sta’? or
outside vendors trained in instrument maintenance or repair.

© But of Contrgl Situations for an Analysiscs

For a particular analysis, out of control conditions arise when
tuning standards, calibration standards, internal standards, or
surrogates fail to meet method specific ncceplance criteria.

i Each specific method SOP includes steps to follow for the

resolution of these conditions, and they include, but are not

limited tn, the follou;ng general actionﬁ. as appropriate. ) -

o Tuning Standurds
. o Check that ¢11 instrunent paraneterl are cnrrcct.
- ﬁio Re'—amlvze at Iust tuice: | -
o Make wp new standard solutions:
¢ Re~tune.
o Lalibration Standards/Internal Stané-rdu
o Check that all instrument perameters are corrects

6 Reanalyze at least twice:

© Perform instrunent specific maintenance:

© Generate new calibration data:
© Prepare new calibration standards.

o Surrogates

—. & Check that all instrument paraneters srs correscts

e Check for possible natrix Inter'fercnce u&&&a'&éngl
. ~ standard areas. if appliublc:
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o Check for possible matrix interfsrence with surrogate
aress;

-0 Reanalyze:

o Reextract.

& A . -

o OBut of Control Situations fTor a Nethods

F'or a method, out of control conditions occur when quality
control data, such as blanks, duplicates and spikes, dc not meet
the quality ecceptance criteria. £Cach specific method SOP
details the out of control conditions for the method. Out of
contrcl situations include, but are not lirited tu, the

follauing general conditions, as appropriote:
¢ Blanks

6 "0ut of control® 1if background is greater than two
te Tive times the Method Detection Limit or Linit of
Betection {methodranalyte speciftic):

o Duplicates

. ¢ "Cut of control”™ §¥ the Relative Percent Difference
CRFLY is ouitside the method srecific artceptance
“eriterias 7 7 7o D R

.- .. o Spikes

o "0Out of control”™ if the analyte recovery is
outside of the method specitfic acceptance eriteria.

o "0ut of control” if the RPD betuween spike duplicates
is outside the method specific acceptance eriteria.

. Euch specitic mathod SOP includes steps tc follow Tor the
_resoclution of these conditions, and they include, but are not
dimnited to, the following general actions, as appropriante.

o Blanks
¢ Reanalyze:
© Perform nethod/instrument specific maintenances

o Reanalyze:

o Reextract. | | A R 3808 i 7[_;
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a Duplicates

o Check thgt no other out of control conditions exist:

© Reanalyze:
© Reextract.

o Spikes

e Check that no other out of control conditions exists

0 Reanalyxzes

0 Reextract.
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